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ILL JONES was a pioneer when he drove up in his first 
gasoline buggy at the turn of the century—you could 
tell by the look of pride in his face he realized the 
better way of living the automobile would bring. With the 
automobile and its many blessings, came a new Industry — 
Natural Gasoline. From the first Hanlon plant built in 1908 
with a few barrels capacity, Hanlon-Buchanan now supplies 
daily thousands of barrels of uniform high quality Natural 
Gasoline for domestic, coastwise and foreign markets. 








STABILITY <@ VOLATILITY <@ ENERGY 


IT’S A “WATURAL’ 


nano Buel 


PIONEER ware” 


EXPORT a fo 






. ral: 





oodhope; Ce ti, Tex. 
ston, wan Texos 
























ony’ ww <A Oh 





Rex W. Wadman 


General Manager 


E. W. Mayo 


Editor 


E. W. Mayo, Jr. 
Managing Editor 


S. J. Gallay 


Advertising Manager 








VOLUME 12 


APRIL, 


NUMBER 4 





as 


eee we 





oe mee 


WORLD PETROLEUM: Incorporating Petroleum Equipment Exporter 


CORRESPONDENCE 


Abpoprzss all correspondence regard- 
ing editorial, advertising, subscription 
and business matters to the Home Office; 
95 River Street, Hoboken, N. J. Tele- 
phone Rector 2-2043 or Hoboken 3-2480. 

London office; Brettenham House, 
Lancaster Place, W.C.2 
Los Angeles office; 412 West 6th Street 


v 
SUBSCRIPTIONS 


Aynvat subscription to WoRLD 
PETROLEUM is offered at the flat rate of 
five dollars (U. S.) postpaid to any 
country in the International Postal 
Union. 

For the convenience of subscribers the 
publisher will accept payment in any of 
the following currencies at the fixed rate 
shown below: 


ee 4.17 paper pesos 


OS iat 0560 0408-cbws ‘58 paper — 
Lo ee er 8.05 dotia 
CORED: 6:0 40060006008 
PO iicteskancaanhs 190" pmo 
GOEMARY...cccccccccses 13 reichsmark 
Great OR cviielt-ae:4-< 1 guinea 
Netherlands... ........ 10 guilders 
ere y- 15 rupee 
SE 
Re re 1 guinea 
EEE: 95 lire 
RS ESF 20 yen 
ERR TS 14 pesos 
1, rr . .6 sol 
Poland..... ..27 zloty 
eR 675 leu 
eres 6 roubles 
Se inisececenunace 11 bolivar 


BRemittances or drafts should be 
drawn to the order of the Publisher, 
Wortp PETROLEUM, payable in New 
Yo: k and London. 

ibscriber’s name and address should 
bein Roman capitals on the subscription 
order 

Official position of subscriber is re- 
quested. 

Advance notice, if possible, of a change 
subscriber’s address should be given. 


APRIL 1941 





CONTENTS 


Laying the Bogey of 
Oil Emergency ° ° 


Oil and Priorities . ‘ 


Annual Review of 


“What's New in Petroleum 


Equipment” . ° ° 


Foreign Oil Legion ° 


World Crude Production 


Abstracts ‘ ‘ ‘ 


AGENCIES 


“ 

Sincie copies of WORLD PETROLEUM 
are obtainable every month, within the 
delay imposed by the international mail 
service, at any of the following agencies: 


MARACAIBO, VENEZUELA—High Life Tailors. 
THe Hacue, NeETHEeRLANDS—Martinus Nijhoff, 
Lange Voorhout 9 
Lonpon—World Petroleum, Brettenham House 
Lancasper. Place, W. 2. 
.c Hardy, 110 Fenchurch St. E. C.3 
W. H. Smith & Sons, Ltd., Moorgate Met. 
Station 
Willing & Co., Ltd., Moorgate Met. Station 
porees & Howard, 6 Fenchurch Buildings, 


mene” <5 eran Rector 2-2043 for list 
of 20 newsstands carrying copies 

Paris—Librarie Brentano, 37 Avenue de l'O 

Port or Spain, Trinipap—Davidson & Todd, 
Ltd., 8 Frederick St. 

Los ANGELES—412 West 6th St., telephone: 
Mutual 1391. 


British subscribers may make pay- 
ments at the London office of World 
Petroleum, Monthly copies, two shillings; 
yearly, one guinea. 


PARTICULAR NOTICES 


Mianuscrirts and photographs sub- 
mitted to the editor are received only at 
the owner’s risk. Prompt consideration 
will be given to them. 

The Publisher does not necessarily 
endorse the views expressed by authors 
of signed articles. In the service of read- 
ers he will not hesitate to give publica- 
tion to signed opinions in direct opposi- 
tion to his own. 

Advertising rates obtainable on re- 
quest. 


v 


COPYRIGHT 


Copyricut, 1941, by the estate of 
Russell Palmer. Contents may not be 
reproduced without permission. 


39 








Numerous mechanical devices have emerged from 


a long range development program to climinate 


euess work in oil well cementing. They include : 


for pro ressively measuring the 
actual variations in diameter of open hole. for the 
purpose of making accurate volumetric calculations 
of the portion of the well to be cemented and for 


necurate packer settings, 


which instanthy determines the fluid 
| a I. riee Cssary for proper control ol balaneed 
cementing jobs when plugeing bach in formations 


with high permeability and low fluid pressure, 


which climinates the error due to 
waste when handling cement in sacks and makes 
possible accurate compounding of admixes with 


dry cement. 


which 
maintain a pre-determined controlled slurry. 


which measures the change in 
volume of drilling mud at atmospheric and at high 


pressures when used as a displacing fluid. 


which provides an understanding of 
the changes in volume. plasticity and setting time 
of cement slurry imposed under high pressure 


against a permeable formation. 


which feed definite amounts 
of various ingredients into cement. 
‘Named in honor of Myron Kinley. who. between blowouts, 
pioneered the caliper field. A recent joint program between 


Kinley and Halliburton has developed an electrical caliver 
that is now ready for daily use. 


‘ 











LAYING THE BOGEY OF 


OIL 


Effective answer to the drive for government control 
of the oil industry of the United States was given by 
the testimony of Robert E. Wilson, petroleum con- 
sultant to the Office of Production Management, before 
the Cole sub-committee of the House of Representa- 
tives on March 27. Ina brief but clear-cut and highly 
instructive statement of essential facts Dr. Wilson con- 
firmed all that has been said by members of the indus- 
try and in the columns of the trade press as to the 
readiness and ability of the industry under its present 
skilled and patriotic management to meet all demands 
that may be made upon it for national defense or by 
the requirements of all-out war. 

This, briefly summarized, is the picture presented by 
Dr. Wilson as the result of an intensive study of the 
situation conducted since June 20, 1940, when he was 
called to Washington: 


Proven reserves in the United States 
are the greatest in history. A 30 percent increase in 
the present high rate of crude production could be estab- 
lished and maintained for two years without any major 
discoveries or any unusual amount of drilling. Con- 
tinuance of a healthy balance of reserves, however, 


Production: 


obviously requires the maintenance of exploration, wild- 
catting and drilling such as the industry regularly car- 
ries on. 

Refining: Shut-down refining capacity of the coun- 
try is greater than the entire capacity at the close of 
the first world war. Output could be increased by 
bringing this unused capacity into operation with a 
limited amount of reconditioning. Actually new con- 
struction keeps the country’s refining capacity well 
ahead of expanding demand. 


Transportation: An increase of 20 percent in the 
amount of crude and products transported by pipe line 
could be handled on short notice and with very little 
additional construction and the same is true of tank 
car transportation in the interior. 


Demands upon 
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tanker transportation from the Gulf to the Atlantic 
seaboard offer a potential problem due to transfer of 
vessels to foreign service and requisitioning by the 
Navy. To relieve pressure upon this service the con- 
struction of pipe lines across the southeastern states is 
important and is delayed only by obstructive action by 
the state of Georgia which has held up lines in that area 
undertaken by oil companies on their own initiative. 

Hundred Octane: .[n anticipation of defense needs 
the oil industry has constructed plants of capacity suf 
ficient to meet more than twice the present domestic and 
export demand and is continuing to increase facilities 
and build up stocks on its own account. 


War Requirements: [ull war effort would impose 
a further increase in demand for major petroleum 
products of somewhere between five and ten percent. 
While this may seem a low estimate the entire military 
activities of Germany and Italy, plus the industrial 
activities of these countries and the occupied areas of 
western Europe, are being carried on an amount of 
petroleum products which is only about five percent of 
present production in the United States. 

Industry Cooperation: “The petroleum industry 
has been, and in my opinion will continue to be, able to 
supply every foreseeable demand for petroleum prod- 
funds or 
advance government contracts,” said Dr. Wilson, and 
he added, “The industry has shown a very cooperative 
attitude in all its contact with the Petroleum Unit, and 
has repeatedly indicated its willingness to do anything 
within reason to prepare to meet all defense needs as 


ucts without requiring any government 


soon as they are informed with regard thereto.” 

This plain statement of facts will act as no deterrent 
to the special group within and around the administra 
tion who are determined to substitute federal control 
and management of industry for the traditional Ameri 
can system of free enterprise. In their plans oil always 
has been kept at or near the top of the list of businesses 
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to be placed under the yoke of bureaucratic direction. 

Under the leadership of Secretary of the Interior 
Ickes an intensive drive has been kept up ever since the 
national preparedness campaign was inaugurated to 
convince Congress and the public that it was essential 
to the national defense to place the oil industry under 
federal control in order to stop an alleged tremendous 
waste of petroleum resources. One abortive effort to 
inspire alarm took form in the hair raising radio pro- 
grams sponsored by the Interior Department depicting 
the frightful results of an early exhaustion of oil. 
When this fell flat other less spectacular methods were 
called into play. As a build-up to the campaign special 
studies, brochures and reports prepared by zealous 
adherents of government management of business have 
been brought out at frequent intervals. 

A case in point is the monograph on the control of 
the petroleum industry by major oil companies written 
by Roy C. Cook of the Anti-Trust division of the De- 
partment of Justice and published by the Temporary 
National Economic Committee. The paper is an argu- 
ment in support of the charges embodied in the anti- 
trust suit against the American Petroleum Institute 
and twenty-two oil companies, but it is put out in the 
guise of an impartial economic study. 

Outspoken demand for federal control of oil appears 
in the report of the National Resources Board which 
was transmitted to Congress by the President a few 
weeks ago. The report covers a wide range of topics 
but the brief section relating to oil reads as though it 
might have been penned by Secretary Ickes himself. 
It asserts, 

“Petroleum products are absolutely essential to the 
national defense. Immediate steps are necessary to 
establish emergency powers adequate to control the 
allocation of production and refining among the vari- 
ous districts and to control the prices of petroleum and 
its products in relation to other fuels. Such emergency 
powers should be framed after reappraising the pow- 
ers and forms of organization of the existing regu- 
latory agencies, including those dealing with produc- 
tion, transportation, and marketing. 

“Creation of a Federal oil conservation body is 
recommended to administer the interests of the United 
States as a whole in oil and gas, to cooperate with the 
states in protecting the nation against waste, and 
otherwise to pursue the objectives here stated.” 
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Here, it will be observed, no space is wasted in at- 
tempting to prove the need for federal control. “Imme- 
diate steps are necessary to establish emergency powers 
adequate to control the allocation of production and 
refining and to control the prices of petroleum and its 
products.” “Creation of a federal oil conservation body 
is recommended to administer the interests of the 
United States as a whole in oil and gas.” 

A sweeping program of federal control that would 
deprive both the states and individual owners of all 
authority over oil properties is outlined in a few sen- 
tences. An official bureau located in Washington would 
decide where and to what extent oil could be produced 
and refined. It would fix prices from the well to the 
service station. No such degree of direction and man- 
agement of the details of business operation has been 
attempted in peace time by any totalitarian government 
except the Soviet Union. 

All this is proposed in the name of an emergency 
which is absolutely non-existent so far as oil is con- 
cerned. As has been pointed out many times, and as 
was confirmed in the statement by Dr. Wilson before 
the Cole committee, the oil industry is fully prepared 
to meet any demand that may be made upon it for de- 
fense requirements, for aid to other nations or for the 
prosecution of all-out war. It is ready to do this by use 
of its own resources and without assistance from the 
government except to be told what is needed. In fact 
it has not waited for such instructions but is going 
ahead spending millions of dollars on the expansion of 
facilities for production of special products needed for 
the conduct of war. 

No claim ever has been made by any responsible per- 
son connected with the organization of national defense 
that it is necessary for the national government to take 
over any part of the oil industry in organizing complete 
military preparedness. In fact it is well understood and 
privately admitted by the practical men connected with 
this vital work that intervention by the federal govern- 
ment would result in throwing out of gear the well 
organized and smoothly operating machinery developed 
by the oil industry in private hands and would be a 
handicap rather than a help to the conduct of national 
defense activities so far as oil is involved. It is only 
amid the airy heights of theory where dwell the master 
minds of planned economy that such vital facts are 
disregarded. 
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PRIORITIES No Threat to Oil Equipment Industry 


Preferences, Where Necessary, 


to Be So Applied as to Interfere 
Little with Regular Commercial 
Activities — Essential Character 
of Oil Industry Likely te Win 
Special Rating. 


WY iri the mounting demands for aid to 
the countries opposing totalitarianism imposed 
upon the huge national defense program the 
question of priorities is becoming a matter of 
growing concern to American manufacturers. 
While there is no suggestion of an actual short- 
age in products that are of industrial impor- 
tance those fabricators of machinery and metal 
goods who require the same materials that enter 
into the construction of planes, tanks, ships and 
munitions have been getting nervous over the 
possibility that the preference assigned to gov- 
ernment contracts may delay the fulfilment of 
private commitments. 

This uncertainty has increased since the pub- 
lication of the Priorities Critical List on March 
19 containing some 200 items to which the 
Army and Navy field services may assign pri- 
ority ratings if they feel that conditions so re- 
quire. In releasing this list however, E. R. 
Stettinius, Jr., director of priorities of the 
Office of Production Management, made it 
clear that the inclusion in it of a particular 
item did not mean that it was to be made sub- 
ject to preference but merely that it might be 
if necessary, and he stated that his division 
would seek to avoid the imposition of priorities 
wherever it would conflict needlessly with 
private activity. 

Inasmuch as the fabrication of oil field and 
refinery machinery depends very largely on the 
ime materials that enter into munitions and 
armament production the manufacturers are 
rticularly anxious to know what classification 


they will be assigned if or when preferences 
are set up. While no official ruling has been 
made as to just where petroleum equipment 
w..! fit into the discretionary non-defense cate- 
gory to which high ratings can be assigned it 
is recognized by defense officials that oil is a 
prinary essential. Indications are, therefore, 
th:< the machinery for its production and hand- 
lins may receive a degree of preference sec- 
on: only to actual military requirements. 


\s to the method to be followed for the im- 
‘late future in applying preference it is 
‘ed unofficially that the overall formula cov- 
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ering aluminum recently adopted by the Priori- 
ties Division after conferences with the Army 
and Navy Munitions Board, will serve as the 
general pattern for ratings to be assigned to 
critical materials including those of particular 
interest to the petroleum equipment industry. 

Already applied with variations to magne- 
sium and nickel the aluminum priorities were 
worked out after the promulgation of a revised 
plan for the operation of a priorities system 
and the issuance of the “Priorities Critical 
List”. In addition to aluminum, items on the 
list expected to be given more or less the same 
treatment in an effort to balance defense and 
civilian needs without imposing undue hard- 
ship on the latter, are special steels, including 
tungsten, nickel, chrome and vanadium; monel 
metal, and brass and bronze alloys. 

As a result all defense orders including or- 
ders for Great Britain and in addition “non- 
defense orders, on which the Priorities Divi- 
sion may decide to assign Class A ratings,” are 
given an automatic preference rating of A-10 
as against the A-a rating assigned in the pre- 
vious instructions, dated February 24, which 
covered a limited mandatory list of commodi- 
ties. 

Next on the list, with a rating of B-1, will 
be orders allotted “to meet emergencies” out 
of a reserve pool of aluminum. Producers, not 
including fabricators, are required to set aside 
for this purpose one percent of the production 
scheduled each month. 

A B-2 rating is given orders “for repair or 
replacement of parts of existing apparatus 
needed to preserve essential services and to 
maintain maximum production.” 

Orders for products essential to public health 
and safety will be given a B-3 rating and B-4 
will apply to orders “for standard equipment 
which cannot be redesigned to use substitutes 
without serious disruptions and for which there 
is substantial use in defense channels.” 

Rating B-5 is given to orders for consumers 
requiring less than a total of 1,000 pounds of 
aluminum a month, and B-6 to those who pro- 
duce articles in which the aluminum content 
does not exceed two pounds per $100 of the 
final sales value of the article. B-7 is assigned 
to products in which “no reasonably satisfac- 
tory substitute” is available and the lowest rat- 
ing, B-8 to those in which “reasonably” satis- 
factory substitutes are available. 

For the time being, the order further pro- 
vides, that users of aluminum with preference 
ratings from B-2 to B-8, inclusive shall receive 
no more than stipulated percentages of the 
average 1940 shipments obtained from the same 
producer for corresponding purposes as follows: 

B-2, 80 percent ; B-3, 70 percent ; B-4, 60 per- 
cent; B-5, 50 percent; B-6, 40 percent; B-7, 30 
percent ; B-8, 10 percent. 

In his communication to the producers, fabri- 
cators and smelters, Mr. Stettinius emphasized 
that the Priorities Division is aware of the need 


of keeping workers employed as steadily as 
possible. “Because of this the Division, in al- 
locating, will give special attention to any evi- 
dence indicating the possibility of keeping the 
greatest possible number of workers employed 
without impeding the defense program,” the 
letter said. 

That some readjustments will be made, once 
the situation is shaken down, is apparent from 
the recent “price ceiling” placed by the Price 
Stabilization Division of the National Defense 
Advisory Commission on aluminum scrap and 
secondary aluminum as also has been done with 
scrap steel and iron. 

It is authoritatively predicted by experts that 
there will be an aluminum production in 1941 
of 650,000,000 pounds, which with the outside 
defense top of 300,000,000 required for national 
defense would leave 350,000,000 for civilian 
use, which is in excess of the entire 1939 pro- 
duction and consumption. With the plant ex- 
pansion under the estimate is that, by July of 
next year, the United States may produce &50,- 
000,000 pounds to be added to 400,000,000 
pounds of aluminum to be produced by that time 
in Canada. 

Something of the same situation is seen in 
connection with nickel. A report of the ma- 
terials branch of the production division OPM 
recently said: 

“Nickel is being currently supplied to the 
United States market at a rate more than 
double that of any year prior to 1939, at a 
monthly rate of about 14,500,000 pounds as 
compared to 6,900,000 pounds in 1937. 

“Nevertheless, in consequence of mounting 
United States and British defense requirements 
as well as of sharply increased industrial re- 
quirements during recent weeks, even this en- 
hanced supply is temporarily, at least, inade- 
quate to meet the even larger demands for 
nickel. 

In the matter of machine tools the OPM has 
issued a new limited preference rating to take 
the place of the former blanket rating which 
expired March 31. Under the latest arrange- 
ment a number of machine tool builders have 
been assigned a limited blanket preference rat- 
ing of A-1-a for the acquisition of equipment 
for expansion of plant and production facilities. 
In addition, following the new pattern as set 
forth for aluminum, producers of tools for 
Army, Navy and British orders are assigned a 
preference rating of A-10. The two actions 
are separate and distinct. 

In general the conclusions drawn from the 
action so far taken with regard to priorities 
is that the intention is to apply it in such a 
way as to stabilize conditions and to impose as 
little inconvenience as possible on ordinary 
business operations. In the case of manufac- 
turers of oil industry equipment the essential 
character of their products will be recognized 
and no serious interference with their opera- 
tions is anticipated. 








WHAT’S NEW IN PETROLEUM EQUIPMENT? 


The continued production of petroleum in increasing quantities to meet the ever 
growing world demand depends to a tremendous extent on the ingenuity, skill 
and patience of petroleum equipment manufacturers in research aimed at improv- 
ing the tools which find, produce and refine the oil so vital to modern civilization. 
And this research conducted by manufacturers continues literally night and day. 
Its success may be read on the record: more accurate and certain means of finding 
reserves that become yearly more difficult to locate; deeper and deeper drilling at 
faster and faster rates; efficient and economical production of increasing percent- 
ages of the oil in the reservoir; improved refining methods aimed at eliminating 
entirely waste by-products; and swift, cheap transportation. Here, in the improve- 
ment in equipment and methods lies the greatest contribution to sound conservation 


of petroleum reserves. 
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WV ortp PerrotevmM herewith presents its 
annual review of the year’s improvements in 
petroleum equipment. In every division of the 
petroleum equipment industry new tools based 
on improved designs have made their appear- 
ance. The following pages describe and illus- 
trate the most important of these changes, 
ranging from sub-surface equipment to pre- 
fabricated houses for oil workers in the tropics. 
The tremendous variety of the tools used in the 
oil industry, the great strides made in a single 
year by equipment manufacturers and the vital 
importance of oil in national defense make this 
record of extraordinary interest. Every effort 
has been made to illustrate the design principles 
and functions of the improved equipment. The 
editors gratefully acknowledge the help and 
cooperation of the equipment manufacturers 
who have made these concise but comprehensive 


descriptions possible. 


Sperry-Sun Magnetic Orientation 


Miacneric orientation of deflecting tools 
has been improved by Sperry-Sun Well Sur- 
veying Co. A new non-magnetic sub has been 
developed and is illustrated herewith. In this sub 
the landing seat, instead of being in the non- 
magnetic tube, is arranged inside the upper 
tool joint; the landing seat is stellited, larger 
in diameter and more easily accessible and re- 
placeable. The inside diameter of the non-mag- 
netic tube is the same through its whole length 
and also larger offering less resistance to mud 
flow. With the orientation magnets removed 
the sub can be used as part of the drilling 
assembly making it possible to obtain direc- 
tional single shot records inside the drill pipe. 
The non-magnetic material has a yield point 
of from 60,000 to 65,000 lbs. per sq. in. and 
an ultimate strength of 80,000 to 85,000 Ibs. 
per sq. in. 

The Keever whipstock and Kothny retriev- 
ing sub have also been redesigned to permit 
the rotation of the whipstock while being low- 
ered into the hole without putting any stresses 
on the shear pin, thus preventing shearing of 
the pin before setting the whipstock. With this 
arrangement it is also possible to rotate the 
whipstock when being withdrawn from the 
hole, or to change bits if desirable, while drill- 
ing the rat hole, prior to the whipstock with- 
drawal. 

Another new development by the same com- 
pany is the Kothny self-closing casing plug for 
protective casing of instruments illustrated 
herewith. This plug makes the use of wrenches 
unnecessary and if screwed in by hand will 
make a tight joint against any outside pressure 
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AUTOMATIC HIGH PRESSURE CLOSURE 
BOTTOM PLUG, U.S. Pat No. 2,190,716 
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AUTOMATIC HIGH- PRESSURE CLOSURE 
TOP PLUG, U.S. Pat.No. 2,190,716 








Automatic high pressure closure, bottom plug 


at left and top 


up to 6,000 Ibs. per sq. in. The greater the 
pressure, the tighter the joint. The plunger is 


held against the packing by a spiral spring at 


Baroid Wall Building Testers 


BBerxc developed in Baroid laboratories at 
the present time is a new High Temperature 
and High Pressure Wall Building Tester. As 
is well known by operators, certain muds per- 
form acceptably at ordinary temperatures and 
pressures, but deposit thick filter cakes and re- 
lease harmful amounts of water to the forma- 
tion at elevated temperatures and pressures. 
The new Baroid 
these weaknesses of the mud in the laboratory 
r in the field. 


instrument will determine 


High pressure 


plug at right above. 


the start and the pressure against the packing 
increases with the increase of the difference 


between outside and inside pressure. 


The principle involved in the new tester is 
illustrated in the accompanying diagram which 
shows how the temperature and pressure is 
applied to the filter cell. Unique in its applica- 
tion to wall building testers is the idea of using 
an air pump in combination with a water pump 
for creating and maintaining desired pressures. 
The advantage of such a system lies in the fact 
that the air pressure created by the air pump 
acts as a giant spring to control the flow of 
hydraulic pressure. Hydraulic pressure alone 
is not sufficiently elastic to maintain a constant 


pressure over a long period of time and air 


wall building tester 
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pressure alone is too difficult to build up to the 
desired values. Preliminary work on the new 
apparatus has demonstrated that a combination 
of the two pressures works in a highly satis 
factory manner. 

Outside of the application of elevated tem 
peratures and pressures, this new wall building 
tester will be essentially the same as others now 
being used. 


Low Pressure Tester 


Tue Baroid Low pressure Hydraulic Wall 
suilding Tester has been designed to eliminate 
the necessity of replacing air cylinders dis 
charged in running drilling mud wall building 
tests, and is particularly recommended for use 
at wells or in mud laboratories which do not 
have ready access to facilities for refilling the 
cylinders. The operating principle is the same 
as that employed in other wall building testers ; 


that is, the mud to be tested is forced against 





Low pressure wall building tester 


a filtering medium for a definite time at 100 
The 
building qualities are determined by the thick- 


pounds per square inch pressure. wall 
ness of the filter cake deposited and the amount 
of filtrate; the better the mud, the thinner the 
cake and the smaller the amount of water freed 
by the mud. 

The advantage of the Hydraulic Wall Build 
ing Tester lies in the fact that the necessity 
for an outside pressure source is eliminated. 
A few strokes on the pump handle will create 
a reservoir pressure of 500 pounds per square 
inch, which should be sufficient to operate the 
tester unattended for five hours at 100 pounds 
per square inch, constant pressure being main- 
tained by a control valve. 

The procedure in making the test with this 
instrument is the same as with other low pres 
sure wall building testers. It stands 23% inches 
high, and weighs 30 pounds, thus making it 
available for use in the laboratory or in the 
field. 
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Water loss in relation to concentration of Impermex. 


Baroid Impermex 


Erermex is an organic concentrated col- 
loid which will disperse in the cold in aqueous 
drilling fluids regardless of salt content. Ap- 
proximately 1 gram per deciliter, or 314 pounds 
per barrel, of Impermex suffices generally 
to lower the water loss as determined by API 
wall building test (3-inch diameter filter, 100 
Ibs. per sq. in., 30 minutes) to less than 10 cc. 
(See accompanying chart). 

While this product can be used in fresh water 

drilling muds, the availability of bentonite to 
achieve the same results in fresh water muds 
has tended to limit the employment of Imper- 
mex to muds high in salt content, in which 
ordinary clays do not suffice to give a suffi- 
ciently low water loss. 
' The material is in the form of a dry powder 
and is added to the drilling mud in the same 
manner that highly colloidal clays are, as for 
example, through a cone-and-jet mixer. 


Baroid Screen Set 


T ue Baroid Screen Set provides a simple 
and accurate means of determining the sand 
content of drilling mud. It consists of a special 
200-mesh sieve, 214 inches in diameter, mounted 


a 


inside of a cylinder so as to fit on a small fun- 
nel as illustrated. The apparatus, with the ex- 
ception of the screen, is made of chrome-plated 
copper. 

To determine the percentage by volume of 
sand in a drilling mud, a definite volume of 
mud is measured by means of an elutriation 
tube or a centrifuge tube. If the mud is rela- 
tively thick it should be diluted with water. 
With the funnel attached to the sieve, the 
measured mud is poured into the latter. The 
screening of the mud is facilitated by tapping 
the assembly on a solid surface. This operation 
is repeated until all of the mud has been 
screened. Next the sand remaining on the sieve 
is washed free of any mud that remains by 
means of a fine stream of water. 

The funnel is then detached and placed on 
the opposite end of the sieve so that the sand 
may be washed free of the screen into the 
elutriation or centrifuge tube. Then the sand 
is allowed to settle to the bottom of the tube, 
aided by tapping the tube with the finger. The 
volume of the settled sand is noted. 

If the elutriation tube is used and a 75-cc 
sample of mud is taken, the volume reading 
obtained by the settled sand is the percentage 
by volume of sand. If the centrifuge tube is 
used, the volume obtained by the sand from 
100-cc sample of mud is the percentage by vol- 
ume of sand. 
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Baroid Shearometer 


Baroid Shearometer 


Tue improved Baroid Shearometer is a 
simple instrument for determining the shear 
or zel strength of drilling fluids, a determina- 
tion which has assumed increasing importance 
in drilling technology within recent years. The 
instrument consists essentially of a cup, aris- 
ing from the bottom of which is a calibration 
stem, and two shearometer tubes. The mud to 
be tested is agitated thoroughly and placed in 
the cup. Immediately thereafter one of the 
Shearometer tubes is placed gently. on the sur- 
face of the mud so as to enclose the calibration 
stem. After the Shearometer tube has come to 
rest the gel strength is indicated by reading 
directly from the calibration stem on a level 
with the top of the tube. Readings are given 
as shear strength in terms of pounds per 100 
square feet. If the Shearometer tube is im- 
mersed completely the shear strength of the 
mud may be reported as zero. If the tube does 
not sink the shear strength may be reported 
as too high for determination. 

Two Shearometer tubes are included so that 
two determinations may be made without the 
necessity of having to clean and dry the tube 
after each test. 
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Well Logging by Radioactivity 


Tue oil industry has long felt the need for 
some device which would make accurate well 
logs through casing. In order to satisfy this 
demand, Well Surveys, Inc., of Tulsa, has de- 
veloped a method of well-logging through 
casing by means of radioactivity. The Lane- 
Wells Company has been licensed by Well Sur- 
veys, Inc. to make radioactivity logs. 

Electric logs have given fine results, and 
their accuracy in determining the depths of 
the oil sands is well-known. However, they 
are limited to open holes. After the casing 
has been run and cemented, the only hope of 
obtaining an accurate well-log, if one has not 
previously been obtained, lies in radioactivity 
surveys. 

Radioactivity is the spontaneous change of 
the atoms of one element into those of another. 
The rate of this change is generally expressed 
as the “half-life”, which is the time it takes 
for half of an element to change into another 
element. The half-life of the various radio- 
active elements varies all the way from a frac- 
tion of a second to several billion years. It is 
a fixed and unalterable property, and no arti- 
ficial agencies, such as heat and pressure, are 
able to change it in the least. 

During the course of their transformations, 
the radioactive elements give off three types 
of rays. The alpha rays consist of atoms of 
the rare gas, helium, which are expelled at 
velocities of several thousand miles per second. 
The beta rays are electrons, which are expelled 
at still higher velocities. The gamma rays are 
produced when the beta rays strike any kind of 
matter. They are electromagnetic waves like 
light says, but of much smaller wave length. 
While the wave length of visible light is about 
one fifty thousandth of an inch, the wave length 
of gamma rays is around one ten billionth of 
an inch. Gamma rays are also much like 
X-rays, but they are of shorter wave length 
and more penetrating. The gamma rays alone 
are used in making the radioactivity logs. 

Most of the radioactive elements belong to 
three different series. Each series starts with 
a parent element, which changes into another 
element, that in turn changes into a third ele- 
ment, etc. The uranium series starts with 
uranium and contains as one of its intermediate 
products the well-known element, radium. The 
actinium series begins with actino-uranium, 
while the thorium series starts with thorium. 
Most of the gamma rays utilized in making 
radioactivity surveys are produced by members 
of these three series. Potassium is also radio- 
ictive, but it is thought that its gamma rays do 
ot affect the radioactivity logs appreciably 
except in highly micaceous rocks and in evapo- 
‘ites such as salt deposits. After about 100,000 
ears the elements of the various radioactive 
eries are in equilibrium with each other, and 
hen the proportion of any element of the series 
‘an be determined if the proportion of one 
member is known. 

It has been found by careful tests that all 
the natural rocks contain some radioactive ma- 
erial, although it is generally present in ex- 
remely minute amounts. The radioactive sub- 
stances in the sedimentary rocks were origi- 
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nally derived from the igneous, but this radio- 
active matter was very unequally distributed 
among the different types of sedimentary rocks. 
The pure limestones and sandstones received 
least, the shaly limestones and shaly sandstones 
a little more, and the shales most. However, 
the different types of shales vary greatly. The 
marine organic shales are more radioactive 
than any other type of sediment. Coals, on 
the other hand, are very weakly radioactive. 

At the surface, the effect of the cosmic rays 
on the surveying instrument is about the same 
as the effect of the gamma rays from the rocks. 
Fortunately, the cosmic rays do not penetrate 
far below the surface, and below a depth of 
twenty-five or fifty feet their effect is negli- 
gible. 


2 ER 2, Mer. 
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The instrument used in radioactivity well 
surveying consists of a metal cylinder about 
eight and one-half feet long and four and five- 
eighths inches in diameter. The lower part 
contains a mixture of gases under pressure, and 
is known as the ionization chamber. The gam- 
ma rays from the formations traversed ionize 
the gas in the ionization chamber, and decrease 
its resistance to the passage of an electric cur- 
rent. The conductivity of the gas in the ioni- 
zation chamber is proportional to the intensity 
of the gamma rays, and thus the amount of 
current which can pass through the ionization 
chamber indicates the relative amounts of 
radioactive material in the geologic formations 
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traversed. The current is produced entirely 
by batteries in the instrument, and is not gen- 
erated by the radioactive substance. 

The variations in the amount of current 
passing through the ionization chamber amount 
to only one ten trillionth (1-10,000,000,000,- 
000) amperes. This current is amplified enor- 
mously in the instrument, and is sent up to 
the surface through a coaxial cable. A coaxial 
cable contains a conductor of electricity on 
the outside and inside, with insulating ma- 
terial in between. The same coaxial cable is 
also used to lower and raise the instrument in 
the well. As the cable reaches the surface 
it passes over a measuring wheel, which is 
connected to a Selsyn motor that registers the 
exact depth at the well, in the winch truck and 
in the instrument truck. The current passing 
through the cable is conducted from the winch 
or hoist truck to the instrument truck, where 
it is further amplified and operates an auto- 
matic pen recorder which draws a log in the 
field as the survey is in progress. It is a great 
advantage to be able to see the log immediate- 
ly, in order to be sure that everything is work- 
ing in a satisfactory manner at all times. 
Greater accuracy is obtained by logging in 
coming out of the well. The normal speed of 
surveying is 1500 or 2000 feet per hour. 

Since the intensity of the radioactivity in- 
creases toward the right on the radioactivity 
logs, the weakly radioactive sandstones and 
shales show up as projections to the left, while 
the black marine shales make prominent peaks 
to the right. Because the limestones and sand- 
stones show up in the same manner, it is neces- 
sary to have a sample log of some well in the 
vicinity of the survey in order to distinguish 
between them. The logs show accurately the 
tops of the various sands, and from their struc- 
tural position with reference to other tests 
of the same sands it is often possible to pre- 
dict before gun perforating whether they will 
contain oil, gas or water. 

Fortunately the various geologic formations 
tend to make characteristic patterns on the 
radioactivity logs. These characteristic shapes 
of the various formations are in general about 
as persistent as the lithologic units they repre- 
sent. Some formations, such as the Chatta- 
nooga shale, show up in much the same man- 
ner for distances of 500 miles or more. The 
appearance of the Viola, Sylvan, Hunton, and 
Woodford formations in central and east-cen- 
tral Oklahoma is so similar on the various 
radioactivity logs that they can generally be 
recognized at a glance, even if the location of 
the well is unknown. On the other hand, where 
the lithologic units themselves are non-persist- 
ent, as in the Permian red beds of central 
Oklahoma, it may not be possible to correlate 
the formations even over short distances, 
though, of course, the marine lower Pennsyl- 
vania strata in the same area may be readily 
correlated. It is fortunate that the marine 
organic shales show up so conspicuously on 
the logs, for in some areas these thin black 
shales are very persistent and are the best 
beds in the section for correlation purposes. 

The intensity of the gamma rays affecting 
the surveying instrument at a given depth in 
a well is not constant, but fluctuates slightly. 
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owing to the variations in the number of atoms 
that chance to disintegrate in a given moment. 
This situation may be understood by imagining 
a cloud of fireflies flashing at irregular inter- 
vals on a summer night. The number of flashes 
in a second would vary greatly owing to chance, 
but the percentage of difference in the num- 
ber of flashes in an hour, due to the chance 
In the 
same way, these chance variations in radio- 
activity, known as statistical errors, would have 
a large effect on the gamma ray logs if the 
survey were extremely rapid. 


variations, would be much smaller. 


At the normal 
speeds of surveying these statistical errors are 
not large enough to interfere with the interpre- 
tation of the logs of ordinary formations be- 
cause the ionization chamber is opposite a given 
stratum long enough for them to average out. 
Their sole affect is to make minor wrinkles on 
the log, which are not duplicated on repeating 
the survey. However, in case it was necessary 
to survey with great accuracy some weakly 
radioactive rock, such as a pure limestone, these 
statistical errors would affect the interpreta- 
tion of the log, if normal speeds were used. 
In such cases it is possible by lengthening the 
time constant of the instrument and surveying 
more slowly to obtain any degree of accuracy 
or magnification desired, and still keep the sta- 
tistical errors down to negligible proportions. 

It is generally possible to determine the 
depth of the various contacts which show up 
If the 
log shows a nearly horizontal shift across the 


on the logs to within about two feet. 


Dowell Features Aceurate Proportion- 





paper, the true depth of the contact is at the 
mid-point of the shift, and not at its beginning 
or end. 

The most obvious use of radioactivity logs 
is for determining where to gun perforate the 
casing, and most of the work so far has been 
for this purpose. In the case of many of the 
wells surveyed, there was no previous log av- 
ailable, or merely a driller’s log which was so 
inaccurate as to be entirely worthless. In such 
cases it is necessary to correlate the gamma 
ray log with the sample log of some well in 
the vicinity, in order to identify the forma- 
tions and to distinguish between the sand- 
stone and limestones. Generally, the various 
geologic unis stand out so clearly on the gamma 
ray logs that a geologist thoroughly familiar 
with the stratigraphy of the area can identify 
the formations immediately. 

Although so far most of the gamma ray sur- 
veys have been made to determine where to 
gun perforate, this is by no means the only use 
of the process. Radioactivity logs may also 
be used to map subsurface structure for deeper 
drilling. In case accurate rotary or cable tool 
logs are not available in an oil field, it may not 
be possible to determine the top of the struc- 
ture for a deep test. By making gamma ray 
logs through the casing, it is possible to select 
the top of the structure. Other possible uses of 
radioactivity logs are in obtaining good correl- 
ations, making structure sections, and in de- 
termining the exact depths at which faults 
intersect the walls. 


ing in Cementing 


Flow diagram of Dowell cementing truck. 





ARRANGEMENT OF TRUCK EQUIPMENT 
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Compressive strength in relation to water/cement ratio. 


Oxe of the most important contributing 
factors in a successful cementing operation is 
the mixing of a smooth, pumpable slurry of 
uniform weight and there is described and il- 
lustrated herewith'mixing equipment now be- 
ing used which combines the accuracy of batch 
mixing with the speed of the continuous me- 
chanical or jet mixer to give a slurry with a 
positively controlled water cement ratio. 

The primary purpose of a cement mixer in 
oil field work is to combine cement and water 
and mix these two materials to a smooth, pump- 
able slurry of the desired weight in a contin- 
uous operation in the shortest possible time. 
The physical and chemical properties of ce- 
ment slurry are such that any variation in the 
ratio of the two ingredients will affect the ulti- 
mate properties of the mixture. 

The properties of practical importance that 
are most affected by a change in the water/ 


cement ratio are the compressive strength, 


the fluidity and thickening time of the slurry, 
and the volume of slurry which can be formed 
from a sack of cement. The compressive 
strength of the cement decreases rapidly with 
an increase in water/cement ratio as shown 
in the accompanying chart so if maximum 
strength is required it is imperative that the 
amount of mixing water be kept at a minimum. 
(he fluidity and thickening time of the slurry 
hoth increase as the water/cement ratio in- 
reases. The volume of slurry which can be 
formed from a sack of cement at different 
water/cement ratios is shown in the chart. 

The new mixer, described here, was designed 

minimize the hazards of a variable water/ 
ment ratio by providing accurate proportion- 
g of the ingredients to a cement mixer ap- 
‘icable for oil field work. 


\ flow sheet of this mixing equipment is 
‘produced herewith. One of the essential dif- 
ierences between this unit and conventional 
pes used in oil field work is that both the 
ment and the water are continuously me- 
‘ed into the mixer in a prearranged ratio 
lich is under the positive control of the oper- 
ir. The cement is delivered from the cut- 
ig hopper to the mixer by means of a screw 
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conveyor and the rate of delivery to the mixer 
is proportional to the speed of the screw. The 
quantity of water which is delivered to the 
mixer is regulated by a water controller placed 
in the water line between the storage tank and 
the mixer. Another essential difference be- 
tween this unit and conventional types is the 
inventory mechanical mixer. 

The mixer is a steel tube suspended trans- 
versely under the rear end of the truck frame. 
The discharge end of the mixer tube is con- 
structed so that an inventory is maintained at 
all times while the mixer is in operation. This 
is accomplished by having the pump sump built 
integral with the mixer tube with an overflow 
weir from the mixer tube to the pump sump. 
At the inlet end of the mixer tube is a turret 
assembly through which cement and water en- 
ter the mixer. The cement conveyor consists 
of a length of steel tubing, a conveyor screw, 
cement hopper, screen and removable saw. The 
arrangement of the turret makes it possible 
to swing the conveyor from a carrying position 
on the truck into an operating position without 
having to disconnect the conveyor from the ce- 
ment mixer. The conveyor screw is driven, in 
an operating position, by the auxiliary power 
unit through a gear reduction by a special uni- 
versal joint drive. This conveyor has essen- 
tially a straight line delivery characteristic: 
that is, if the speed of the conveyor is doubled, 
it will deliver twice as much cement. 

The water proportioner is a new type positive 
displacement water meter especially designed 
for this service. This meter also has essentially 
a straight line delivery characteristic. It is 
driven by the auxiliary motor through an in- 
finitely variable gear drive inter-connected to 
the cement conveyor to give complete and ex- 
act control over the water/cement ratio. A 
graduated indicator dial on top of the infinitely 
variable gear box is calibrated so that by set- 
ting the indicator to the proper position on the 
graduated dial, any desired water/cement 
ratio can be obtained. 

As both the water proportioner and the ce- 
ment conveyor are driven from the same power 


unit, it is obvious that the output of the mixer, 


Volume in relation to water/cement ratio. 


with a desired constant water/cement ratio, 
can be varied from only a few sacks per minute 
to the full capacity of the unit merely by 
changing the speed of the power unit. This 
control is c¢ msistently precise to plus or minus 
one-tenth of a pound per gallon, which is with 
in the accuracy of most instruments used in 
By this 


system of controlling accurately the ingredi- 


the field to measure slurry weight. 


ents to the mixer, the water/cement ratio may 
be set before mixing operations start. Also 
during the cement mixing operation, the ratio 
may be changed by simply adjusting the output 
speed of the variable speed gear box by moving 
the indicator to the desired water/cement ratio 
shown on the calibrated scale, thus making 
the control complete, yet flexible. 

To provide accurate proportioning of additive 
agents to cement such as prepared bentonite or 
calcium chloride, an auxiliary hopper and con- 
veyor is provided. This is of a screw type that 
discharges into the cement hopper and is me- 
chanically connected to the cement conveyor 
drive through a gear train. By this arrange- 
ment the ratio of the additive agent to 
the cement is constant for any gear setting, re- 
gardless of cement conveyor speed. 

This new design cement truck also incor- 
porates a high pressure, high capacity triplex 
pump driven by the truck engine, for handling 
either cement slurry or mud. The pump has 
a rated capacity of 250 gallons per minute. A 
centrifugal type, auxiliary water pump hav- 
ing a capacity equal to the triplex pump, is also 
provided. The piping is arranged with the 
particular aim of making convenient all of the 
operations necessary in oil well cementing. 

Control of the unit is centralized at the ce- 
menter’s operating station by means of remote 
control mechanisms which operate the truck 
clutch, truck engine throttle, and truck engine 
starter. Also centralized at the cementer’s sta- 
tion are means for full and exact control of 
mixing rate and water/cement ratio. An indi- 
cating tachometer on the auxiliary power unit 
indicates cement rate in sacks per minute and 
a dial on the infinitely variable gear box indi- 


cates water/cement ratio. 
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Grant Roller Cutter Shale Bit 


A NeEwLy designed bit that takes full ad- 
vantage of the hydraulic principle directing 
circulation to the bottom of the hole with- 
out interference and over each cutter, this 
bit is made of heat treated steel for high speed 
shale drilling. Contour is designed to avoid 
friction and permit maximum flow of mud 
from point of bit contact. As shown in the 
accompanying illustration, roller bearings are 
used for thrust resistance and ball bearings for 
radial pressure. 


Grant Roller Cutter Shale Bit: Bearings are 
shown in red; fluid circulation points and 
roller cutter in blue. 





Grizzly Protectors and Stabilizers 


KE. M. Smirn Company has developed a 
drill pipe stabilizer and protector designed to 
protect the pipe against whipping action thereby 
reducing twist-offs resulting from drill pipe 
fatigue. In addition, by keeping the pipe 
straight in the hole it tends to reduce tool 
joint troubles in open hole drilling and per- 
mits more weight on the bit assuring faster 
drilling without sacrificing straightness of hole. 
\ glance at the accompanying diagram illus- 
trating action of drill pipe in operation shows 
the strains that are placed on un-stabilized drill 
pipe in comparison with pipe properly fitted 
with protectors. The new feature of these 
stabilizers lies in the ability to get them on 
the pipe by a new method with a much smaller 
inside diameter than was possible heretofore. 
The inside diameter of both stabilizers and 
protectors is approximately one half the di- 
ameter of the drill pipe for which the protector 
While the inside 
diameter of the protectors is expanded 100 


or stabilizer is specified. 


percent, the outside diameter is expanded only 
12'% percent. This gives the protector a tre- 
mendous gripping power and assures its re- 
M. Smith Co. has 
developed a special machine to place these 


maining in place. The E. 
protectors on mandrels; they can then be trans- 


ferred easily from the mandrel to drill pipe 
with a small portable field machine. 
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Prevention of drill pipe whipping by use of 
Grizzly Hug-Tite protectors and _ stabilizers. 


Baker Casing Centralizer 


Tue Baker Model B Casing Centralizer 
provides an effective means of centering cas- 
ing in the hole. It is attached to a string of 
threaded and coupled pipe merely by slipping 
it on the casing, positioning it at the desired 
point and plug-welding two stop rings to the 
pipe casing. As shown in the accompanying 
illustration the centralizer consists of a num- 
ber of springs, two collars and the two stop 
rings. The collars are placed near the ends 
of the springs to confine them at top and bot- 
tom and to maintain their circumferential po- 
sition. The springs are not attached to the 
collars but are made with an offset where they 








pass through the collars and are held in proper 
position by means of spacer lugs projecting 
from the top and bottom of each collar, the 
ends of the lugs being turned down to hold the 
springs securely in place. Elongation of the 
springs is limited by the stop rings to give a 
specified compressed diameter of the central- 
izer when the collars contact the stop rings. 
The ends of each spring are forged hooks 
which fit over the outer edges of the stop rings 
and give a specified maximum diameter to the 
centralizer. 

The only parts actually attached to the cas- 
ing are the stop rings which are welded to the 
pipe by means of plug welds at four points. 
The springs and collars are free to turn as a 
unit; and when running casing equipped with 
this centralizer there are no strains set up when 
the casing is turned nor has the centralizer any 
tendency to revolve as it goes down the hole. 


Baker casing centralizer: springs are shown 
in red. 
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The design also results in the centralizer al- 
ways being pulled through other strings of cas- 
ing by a stop ring and not being pushed 
through. This pulling action permits the cen- 
tralizer to contract readily when going through 
a restriction instead of having to overcome 
the tendency to expand as would be the case if 
its action resulted from it being pushed against 
the point obstructing its passage. 





Brauer Slim Hole Swivel. 


Brauer Slim Hole Swivel 


Besicnen for slim hole use the Brauer 
vivel comes in 3% in. size weighing 660 Ibs. 
nda 4% in. size weighing 700 lbs. The swivel 
il has been eliminated thus doing away with 
e hammering of elevators on the side of the 
ivel. Elevator bails are all that are carried 
the hook. Another new feature permits 
body to rotate while the stem stands 
ll producing a gyroscopic effect that tends 
stabilize the kelly joint in action and permits 
arrangement for retaining oil in bearings 
ithout depending on packing. Packing is 
‘d at the bottom of the wash pipe and this 
ment is so separated from the body that no 
kage of mud can contaminate the oil. 
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Shrink Thread Drill Pipe 
S pane 


shrink thread drill pipe was designed to over- 
come failure at the last engaged thread, due 
to the notch effect of conventional “vee” type 
With the shrink thread design, full 
broad thread contact over the entire thread 


CHALFANT COMPANY'S seamless 


threads. 


length is secured and there is no notch effect 
at the thread run out point. 

Furthermore, leakage and washout through 
the threads is overcome as the threads are re- 
lieved of resisting leakage by the use of a posi- 
tive seating conical seal on the small end of the 
joint ahead of the pipe threads, the same type 
of seal which has proven so effective on Ex- 
treme Line Casing now in service. 

To avoid creepage during drilling the tool 


ie 
oy 
| 














joints, with the same style threads as the drill 


pipe, are heated prior to application and are 
then screwed on to the pipe, without lubrica- 
tion, to a pre-determined make-up mark. The 
broad flat crest and root thread engagement 
develops a very high torsional resistance when 
shrunk together. 

Precision gauging and uniform known make- 
up, together with proper shrinkage interfer- 
ences, prevent galling during make-up. 

The advantage of ease with which this shrink 
thread type of tool joint can be removed and 
replaced right at the rig with simple equip- 
ment reduces operating costs, eliminates re- 
threading of the pipe, avoids heavy trucking ex- 
pense, all while rig continues to operate. 


Engagement details of Spang Chalfant shrink 
thread drill pipe. 
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Reed Tool Joint 


Tue shrink grip tool joint has been so 
designed that it can be applied in the field with- 
out the use of a bucking machine. The old 
joint is removed by making a tangential cut 
along the side of the joint with an acetylene 
torch. The metal is removed down to the 
crests of the pipe thread but not touching them. 
The welder starts the cut at the pipe end of 
the joint and progresses toward the tool end 
of the joint. When the tangential cut has been 
made to a point about one inch beyond the 
end of the pipe, the welder cuts a rectangular 
hole radially toward the center of the joint. 
This hole is about 3% in. by 1% in. He then 
makes a radial cut from this hole to the end 
of the joint. A wedge is driven into the rec- 
tangular hole to loosen the joint from the 
pipe, thus making it easy for the operator to 
unscrew the joint. The end of the pipe should 
then be in excellent condition and ready to 
receive a new joint. 

The joint threads are then coated with zinc 
base lubricant and the end of the pipe is 
coated with a thin layer of red lead. This pro- 
tects the threads so that subsequent replace- 
ments will find them in good condition. Be- 
fore the joint is applied it must be heated to 
a temperature of 650 deg. to 675 deg. F. which 
can be determined by rubbing the heated ele- 
ment with a lead pipe: melting point of lead 
being 621 deg. F. the operator knows that when 
the lead melts it is approaching proper tem- 
perature. The heating is done in a light, port- 
able heater designed by Reed for this purpose 
and which can use natural or bottled gasses 
for fuel. 

On reaching temperature the joint is re- 


moved from the heater and screwed onto the 
pipe until the gauging shoulder inside the joint 
strikes the end of the pipe. The joint is re- 
moved from the heater and screwed onto the 
pipe with a special brace type wrench. 

As the joint cools, threads, shrink-grip and 
guaging shoulder shrink to a predetermined 
tightness within the elastic limit of the 
steel pipe. Being within the elastic limit of 
the pipe, the pipe is not deformed and will be 
exactly to gauge when the joint is cut off. 


Reed Valve 


Tue Reed Valve design is basically that 
of the double disc gate valve and was designed 
and developed to insure greater dependability, 
ease of operation and to eliminate the disad- 
vantages often associated with other types of 
valves. 

The body, bonnet, packing and stem are of 
conventional design, but the disc holder, which 
is integral with the stem is cylindrical in form 
with a through conduit. 

The disc holder is positioned within the cylin- 
drical bore in the body, but does not contact 
it, as it is supported by bearings at top and 
bottom of the dise holder. 

The seating members are two opposed discs 
which float and are accurately guided in spaces 
in the dise holder. 

The Reed Valve is opened or closed by a 


single operation — a quarter turn of the valve 
stem. A glance at the accompanying dia- 


gramatic illustrations reveals many of the ad- 
vantages of this new design in valve construc- 
tion. The valve may be constructed of any 
material with temperature up to 1,000 deg. F. 
and within all standard pressure ratings. 


Reed SuperShrink Grip Tool Joint: The heated tool joint is screwed on by hand and 
shrinks onto the drill pipe as it cools. 








Reed Valve above, and advantages in new 
design illustrated below. 
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O-C-T Christmas tree assembly. 


0-C-T Well Completion Assembly 


Tue O-C-T Christmas tree assembly 
shown in cross-section herewith employs sev- 
eral unusual mechanical features. 

Foundation for the assembly is provided by 
an O-C-T Type T-20 tubing head with Type 
F-1 attachment. Note that the Type F-1 
attachment features retractable tubing hanger 
eats and lock-down screws in its lower and 
upper flange, respectively. The retractable 
anger seats permit tubing collars and tubing 
anger to pass through the head to facilitate 

ashing behind liner and setting packer. After 
drilling plug or gun perforating, a few joints 

tubing with liner and packer made up on 

e first joint are lowered in the hole through 

e tubing head body. The Christmas tree, 

ade up on the top connection of the Type F-1 
attachment, is then stripped over the tubing 

id made up on top of the tubing head body. 

rom this point on, the tubing is run through 

e entire Christmas tree manifold. An O-C-T 
~“tripper Rubber Type blowout preventer is 

ually installed on top of the Christmas tree 

provide blowout protection while tubing 
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is being run and landed, the tubing collars and 
hanger readily passing through the stripper 
type pack-off. The blowout preventer also 
serves as a stuffing box while washing behind 
liner. After washing behind liner and setting 
packer, tubing is raised to suspension point and 
the retractable seats are screwed in to engage 


the hanger. Lock-down screws are screwed in 


Use of stripper rubber in O-C-T tubing head. 








to hold the hanger down securely on the seats. 
Weight of the tubing string expands a packing 
ring on the hanger to effect a seal. 

Illustrated also is the use of a stripper 
rubber in the body of a similar O-C-T tubing 
head, which obviates the need for a blowout 
preventer on top of the Christmas tree while 
tubing is run, well washed, packer collapsed, 
etc. 

Note in the illustration of the Christmas 
tree assembly the O-C-T cylinder gate valve 
flanged above the tubing head. Obviously, this 
valve readily passes the tubing hanger. Particu- 
lar attention is directed to the extended cross 
made integrally with the valve body which 
eliminates a separate flow cross. 

The O-C-T Type FT-816-N flow tee shown 
screwed into one side of the extended valve 
end is of entirely new design. Note that it em- 
bodies a choke 


assembly in a single compact unit, thus elimin- 


needle valve and _ positive 


ating a conventional gate valve and separate 
choke assembly. 


0-C-T Ball Seat Misaligning Union 


Tue ball seat feature of the O-C-T 
Union as illustrated provides for misalignment 


O-C-T ball seat misaligning union. 
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of five deg. or one inch in one foot. The re- 
newable seat ring is of cold rolled brass, and 
is interchangeable with all pressures. Note the 
Acme threads between the hub and nut, which 
add strength and service life to the union and 
speeds up assembly. 








O-C-T blowout preventer latched around pipe. 


0-C-T Blowout Preventer 


> . . 
- Exmpvoyine essentially the same design as 
the O-C-T- 


Type J features an improved mechanism for 


Type D blowout preventer the 


latching the pack-off in the preventer body. 

The first of the accompanying blowout pre- 
venter diagrams illustrates the regular type 
pack-off latched around the pipe and, presum- 
ably, being lowered to its seat in the preventer 
body. The second of these diagrams shows the 
pack-off seated and in sealing position. Note 
that a number of spring-actuated latches are 
spaced around the periphery of the preventer 
body so that when the pack-off assembly is 
lowered into the body it is automatically latched 
in position. Latch handles are provided to per- 
mit manual release of the pack-off assembly. 

The third blowout preventer diagram illus- 
trates the use of a stripper pack-off in the 
preventer body. Both the stripper type and 
regular type pack-offs are interchangeable in 
the Type ] body. 


O-C-T blowout preventer in sealing position. 
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O-C-T blowout preventer using stripper pack-off. 


Rector Stripper Type 
Tubing Head 


BRecror Wet 


Ft. Worth, Texas, announces full production 


EQUIPMENT CoMPANY, 
of the new Rector Type MS Stripper Type 
Tubing Head designed for use on medium pres- 
sure wells where operations require a tubing 
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head within which a safe and dependable tub- 
ing stripper is incorporated. This stripper is 
adjustable from outside of tubing head by 
means of adjusting screws. Any wear on the 
stripper occurring by reason of tubing passing 
through under pressure can be compensated 
for by the use of these manually operated 
adjusting screws in contact with stripper rub- 
ber. After the desired amount of tubing is 
inserted in the well, the usual completion pro- 
cedure is followed with the stripper holding in 
check all pressures from the annular space. 

This head is also valuable to the operator 
if and when and manipulation of tubing is 
desired later, during the life of the well. The 
stripper is of oil-resisting neoprene and does 
not deteriorate under the action of oil or gas. 

The stripper head, as illustrated, shows a 
threaded mandrel support for tubing. This sup- 
port is furnished with slips if desired, an ad- 
vantage when a packer is run on tubing. 

The body and top flange are cast S.A.E. 
3130 chrome nickel steel, while the mandrel is 
of hammer forged alloy steel. Side outlets are 
regularly furnished threaded for 3 in. API 
line pipe, but may be furnished with flanged 
connections if desired. This head meets all 
API specifications as to dimensions and pres- 
sure sealing. 


Rector stripper type tubing head. 
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Cameron High Pressure Casing Head 


Tue Cameron Type M Test-Weld Flange, 
istrated herewith, is unique in that it pro- 
les a pretested welded seal of the space be- 
een casing strings. After applying the weld 
), plastic packing is injected through port 





Cameron Casing Head With Type M 
Test-Weld Flange. 


(3), forcing a moulded asbestos seal ring (2) 
recessed in the inner bore of the flange into 
sealing engagement with the pipe. Hydraulic 
test. pressure is applied through port 
(4) which connects with a small half-round 
water course machined in the flange between 
the weld and the asbestos seal ring. Should the 
need ever arise, the plastic packing seal may 
be safely repacked under pressure by simply 
injecting more plastic packing through port (3). 
A ball-check valve in the plastic packing port 
guards against pressure leaks at that point. 


Tue Type W neoprene seal illustrated, 
was developed for use where Grade N-So casing 
makes field welding operations impractical. The 
neoprene seal ring rests on top of the slips 


Cameron Casing Head With Neoprene Seal. 
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and is expanded by tightening a series of 
socket head cap screws, which screw directly 
into the slips. An advantage of this type of 
sealing means over that of seals of this general 
type is that there are no exposed threads in 
the casing head housing to be damaged by 
drilling tools. 


A rue diagram illustrates the use of 
neoprene seal and a Type WM _ flange for 
testing the seal. Briefly, after tightening the 
socket head cap screws to expand the neoprene 
packing ring and thus effect a seal between 


casing strings, the Type WM flange is slipped 


Cameron Casing Head With Neoprene Seal and 


Type WM Test Flange. 





over the casing and plastic packing is injected 
in the same manner as already discussed. The 
Type WM flange is identical to the Type M 
flange illustrated except that an additional 
pressure test port is provided below the recessed 
asbestos seal ring to permit testing the neo 
prene seal. This sealing and testing means is 
provided for use where Grade N-8o casing 
makes field welding impractical and the testing 
flange eliminates all doubt as to the efficiency 
of the seal. 


Avoruer type of casing head (not illus- 


trated) accomplishes seal between casing 
strings by a neoprene packing ring resting on 
top of the slips. The packing is expanded when 
the tubing head is bolted down on top of the 


Type UA is 


hanger with neoprene seal ring which is ex- 


casing head. a threaded type 
panded by a split flange bolted down on top 
of the hanger. Three optional types of tubing 
suspension, interchangeable in this tubing head 
are: Type R Tubing is suspended by means of 
a tubing collar resting on top of the hanger 
assembly. The hanger is divided for ease in 
assembly around the last joint of tubing. The 
hanger is supported by the lower plate so that 
when it is landed in the tubing head it effects 
an instant seal. 

Type Q Tubing is suspended by means of slips 
in the top flange of the tubing head housing. 

Type RA Tubing is suspended by means of 
slips in a bowl which rests on top of a divided 


packing assembly. 


Cameron Flex-Seal Mud Valve 


Tue Cameron 4000 Lb. Test Flex-Seal 
mud valve, illustrated, is almost identical in 
design to the Cameron 6000 Lb. Test Flex- 


Cameron 4000 Ib. test, Flex-Seal mud valve. 
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Cameron ram-type tubing control head. 


Seal mud valve except that it is of somewhat 
lighter construction throughout. 

A renewable resilient flow-way insert absorbs 
the cutting action of abrasive-laden fluid and 
may be easily replaced in the field with ordinary 
rig tools. This resilient insert also provides a 
pressure tight seat for the gate and seals the 
two-piece valve body. Note that the hubs, which 
are available with threaded, flanged, or any 
special connection desired, are attached to the 
hody by interlocking shoulders and grooves. 
When the body bolts are loosened slightly, the 
hubs will swivel freely. Replaceable wear rings 
protect the inner ends of the hubs against cut- 
ting when the gate approaches the closed posi- 
tion. Another valve (not illustrated), is the 
Cameron 2000 Lb. Test Flex-Seal mud valve. 
This valve, with vertically split body, non-re- 
movable hubs, one piece gate and stem packer, 
and rectangular flow-way, differs in design 
from the higher test pressure Cameron mud 
valves, but equals their performance in posi- 
tive, low cost operation. 


Cameron Ram-Type Tubing 
Centrol Head 


Wauue several improvements in design of 
the Cameron Ram Type Tubing Control head 
have been made in recent months, its basic 
mechanical principle is unchanged. Conven- 
tional gland type stuffing boxes around the ram 
thrust screws have been replaced by repackable 
plastic packing illustrated above. 
Obviously, these seals may be safely repacked 
under pressure at any time by simply injecting 
more plastic packing. 

In order that this unit may be operated with 
ease against the highest well pressures, there 
is a by-pass port provided on the lower side 
of the ram which allows the pressures on the 
front and back faces of the rams to equalize. 
A guide pin in each bonnet mates with a slot 


seals, as 
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in the ram which prevents the rams from turn- 
ing over. As an additional safety feature, the 
ram screws are enclosed by high pressure bull 
plugs. 

The original features of design and con- 
struction provide the following operating ad- 
vantages : 

(1) It provides the ultimate in safe, depend- 
able control during every step of completion 
operations. 

(2) It provides four proven methods of sus- 
pending and sealing the tubing string. (Hanger 
nipple suspension on closed rams illustrated.) 

(3) It obviates the need of a cement retainer 
when making a squeeze job. 

(4) It is extremely practical on any rework- 
ing subsequent to the original completion of 
the well. When used in conjunction with a 
second Cameron ram-type control unit, tubing 
may be raised or lowered, or pulled from the 
well under pressure without killing. 
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Franks Manufacturing Slim Hole 
Rotary Table 


AN improven rotary table for “slim-hole” 
and standard medium depth drilling with port- 
able skid and truck-mounted units has been 
developed by the Franks Manufacturing Cor- 
poration of Tulsa, and is illustrated at the 
bottom of this page. 

Designed for table speeds up to 300 r.p.m., 
the rotary table is driven by a heavy duty 
universal joint propeller shaft. This propeller 
shaft feature, plus the use of machine cut 
spiral bevel pinion and ring gears made from 
high strength alloy steel and the mounting of 
pinion shaft on heavy duty Timken roller bear- 
ings, provides smooth noiseless operation. 

The maximum rated static carrying capacity 
of the table — 212,000 Ibs. in downthrust — is 
taken by the Timken bearing located below the 
pinion. Upthrust load is carried by the massive 
Timken bearings above the pinion. These 
bearings are so spaced as to assure positive 
alignment and to eliminate wobble entirely. 

The rotary table has sufficient capaciy for 
cutting 9 in. hole to 5500 ft.; 734 in. hole to 
6500 ft.; and 6% in. hole to 8500 ft. 

More space is afforded around the table for 
handling connections, spinning, and tonging, 
due to the under-floor propeller shaft drive 
which is designed to provide greater safety 
for the crew. 

The table mechanism is sealed to give posi- 
tive retention of oil and exclusion of all foreign 
matter. Gears and bearings are subjected to 
oil bath lubrication, with the oil reservoir hold- 
ing 12 gallons. 

The ring gear, fabricated of S.A.E. 3140 steel, 
heat-treated, with heat treated nickel molyb- 
denum alloy spiral bevel, conforms to these 
specifications: 83-tooth, 314 in. pitch, 2% in 
face. Pinion specifications include: S.A.E. 4615 
steel heat-treated, 15 tooth, 3% in. pitch, 2% 
in. face. Gear ratio is 5.53 to 1.00. 


Franks Slim hole rotary table. 
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Model TAL 6000 Franks rig mounted on 


crawlers. 


The table lock is located on the pinion shaft. 

“Structural shapes electrically welded in one 
piece are unitized for the skid mounting of the 
rotary table. 


Franks’ Portable Rigs 


A series of trailer and crawler type port- 
able rotary drilling rigs has been developed by 
the Franks Manufacturing Corporation of 
Tulsa, Oklahoma. Model TAL 6000 is illus- 
trated at the top of this page as mounted on 
crawlers. 

Carrying their own derrick, which comes in 


one, two, or three parts depending upon height, 
the rigs are designed to bring the economies 
found practicable in truck-mounted “‘slim-hole” 
rigs to medium depth standard drilling. 

The rigs include: drawworks, catheads; one, 
two, or three engine power plants with facili- 
ties for compounding to any drive; pump drive, 
including drive pully and V belts; propeller 
shaft rotary table drive; rotary table; master 
bushings, drive bushings and slips; derrick 
with self-contained raising device ; crown block 
and stacking board ; swivel; and kelly—all unit- 
ized. Power units may be Diesel, semi-Diesel, 
butane, natural gas or gasoline of low weight 
100 HP per engine to 
200 HP per engine in single, double or triple 


per horse power from 


engine set-up. 


Cardwell Twin-Engine Draw Works 


For drilling to 5,000 feet with 4% in. 
drill! pipe, to 6,500 feet with 3% in. drill pipe, 
or ior workover jobs to 12,000 feet, Cardwell 
ufacturing Co. has developed a twin-engine 
draw works which can be transported as a com- 


a tow 
aS” 


plete unit without disassembling. 
[his draw works has many exclusive features 
it to discriminating well 
drillers. Amongst these special features are: 
t \rake on cathead shaft and drum drive and 
r operated automatic cathead — in fact all 
mirols except manually operated 
at!-mission clutch and brakes are air operated : 
igh drive outside of transmission permits fast 
ocx return while 
hy one gear. No transmission shifting is nec- 
ssary except as load increases or decreases: 


Which recommend 


master 


transmission remains in 
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the rotary table operates directly from the 
transmission with five speeds and reverse, and 
through a friction clutch drive and with air 
brake: when rotating no drives are running 
except the rotary table although catheads or 
drum may be engaged without stopping the 
rotary table or slush pump: main drive chains 
run in spray oil in oil-tight cases: the draw 
works is equipped with the manufacturer’s own 
type five speed, even-ratio gear transmission 
with reverse. All including 


wearing parts, 


brake flanges are heat-treated alloy steel and 
all sprockets are especially hardened: the fric 
tion clutch drives throughout are fully ball 
bearing: a dual safety braking system enables 
either brake to operate independently and hold 
full load if occasion demands. Two Westing 


house, two-cylinder compressors are used. 


Cardwell Model S twin engine draw works. 
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Sullivan motorized drill unit: red area forward is mud pump; dual power units (forward) and 
enclosed draw works are indicated in blue; just behind power units may be seen chain drives in 


red and directly behind these, the four speed transmission in blue; two cylinders for operating 
mast are shown just in front of draw works and are indicated in red; just behind the draw works 
is shown the break out and spinning cylinder; rotary table is shown in red at extreme back with 


centralized controls in foreground. 


Sullivan Motorized Drill Unit 


A sororizep drilling unit capable of 
drilling to 3500 feet with 2% inch internal flush 
joint drill pipe is now included in the line of 
drills manufactured by the Sullivan Machinery 
Company. This unit (No. 300) is built for 
deep structure drilling, shallow production or 
It is completely portable and 
handles a 40,000 lb. rod string. The mast is 
60 feet, two piece hydraulically operated. All 
control levers located together within conven- 


repressuring. 


ient reach make operation easy. The unit in- 
cludes rotary table with 115¢ inch opening and 


rotating speeds of 52 to 330 r.p.m.; multiple 
speed draw works with pull to 15,000 Ibs. and 
rope capacity 4800 ft. of half inch rope; two 
compoundable power units for rotary table and 
draw works; break out and spinning cylinder ; 
and mud pump operated through power take 
off from the truck engine. The drill has four 
speed transmission and the truck or power unit 
transmission provides additional selection of 
sixteen speeds forward and four reverse. The 
assembly mounted on an International truck 
weighs approximately 32,000 lbs. 


Oil Well Supply Company 


ALrioven based on a principle success- 
fully used for many years in industrial installa- 
tions, the “Oilwell” F. D. Portable Duck’s Nest 
for forced-draft firing of locomotive-type boil- 
ers represents an innovation in oilfield practice. 
Providing a furnace of ample volume and fill- 
ing the entire firebox with the products of 
combustion, this new development overcomes 
the limitations of both natural-draft and in- 
duced-draft and makes possible full-capacity 


output from oil-country boilers and steam 
generators. 


The duck’s nest is of portable construction 
with a refractory-lined welded steel frame. It 
serves as an integral support for the firebox-end 
of the boiler, to which it is easily attached. 
A high-speed, steam-turbine driven fan and 
burner arrangements for both oil and gas firing 
are located in the barrel-end of the duck’s nest. 

Transportation and installation costs are re- 
duced as the boiler and its duck’s nest, includ- 
ing turbo draft-fan and burner, can be moved 
as a unit. Also, it is unnecessary to build a new 
firebox-setting for each new location. One of 
the most important savings is the complete 
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elimination of the stack, which is not needed 
with forced-draft firing. 

When gas is used as fuel, it is fed through 
small holes in the gas chamber surrounding 


Oilwell’s F. D. portable duck’s nest with turbo 
fan and burner. 





the fan duct. These holes direct the gas into 
the air-blast from the fan, causing thorough 
mixing and early combustion with no flames 
entering the tubes. 

The result is a high rate of heat-transfer in 
the firebox, the most efficient part of the boiler. 

When burning oil, the liquid fuel is fed intoa 
cup which revolves with the fan. The oil is 
atomized by centrifugal force as it leaves the 
rim of the cup and enters the high-velocity air 
stream from the fan. This mechanical atom- 
ization of the oil results in early and complete 
combustion. It is highly efficient as compared 
to the wasteful method of steam atomization, 
which not only uses a considerable amount of 
steam but also reduces the capacity of the fire- 
box due to a certain volume of air being re- 
placed by the steam and thus reducing the 
amount of fuel that can be burned. , 

Forced-draft causes a slight positive pres- 
sure, which results in the entire firebox being 
filled with the products of combustion. The 
positive pressure also results in uniform tem- 
perature throughout the entire bank of tubes, 
which is not the case when induced-draft is 
used with oilfield boilers. 

Another advantage is that by omitting the 
stack the draft is automatically shut-off when 
the draft-fan is stopped. This eliminates the 
need for a damper to keep the flues from cool- 
ing too rapidly. Forced-draft, in fact, allows 
more accurate control of the firing rate under 
all atmospheric conditions than is possible with 
either natural-draft or induced-draft. 


Srreamirnep, light-weight construction, 
resulting in long service-life and maximum 
pump efficiency, is the leading feature of the 
Improved Type “C” Fluid-Valve Assembly 
furnished by Oil Well Supply Company and 
Wilson-Snyder Manufacturing Corporation for 
their steam and power slush pumps. The 
streamlined design provides maximum fluid- 
passage in relation to the valve diameter and 
minimizes flow-restriction. The streamlined 
design also reduces the weight of the valve, 
with the result that it lifts faster and seats 
with less shock. The light weight of the valve 
is combined with a wide seating surface to 
prolong service life. 

Both the valve and the seat are one-piece 
drop-forgings, made from an alloy steel which 


has proved very satisfactory for this use overt 


WORLD PETROLEUM 





neo NN 


ay 














nto 
igh 


nes 


the 
hen 
the 
0 1- 
WS 
der 


ith 


M 





k 





Toe ee 











riod of years. The valve stems are in- 
teoral with the one-piece valve, and no separate 
par's are required for holding the sealing ring 
in vlace. The bottom guide is integral with 
the seat, and both the valve and seat are fully 
heat-treated. The very hard and wide striking 
surfaces are resistant to abrasion and shock. 
The seat face is raised where it contacts the 
metal striking face of the valve. The reason 
for this construction is that more wear takes 
place on the seat where it makes metal-to-metal 
contact with the valve than where contact is 
made with the flexible sealing ring. It results, 
therefore, in extending wear-life without 
pinching the sealing ring. 

The flexible sealing ring is resistant to the 
effects of heat and oil. Fluid pressure is utilized 
to provide a positive seal. Performance records 
show that these rings give exceptionally long 
life. Replacement, however, is very simple as 
a pair of pliers is the only tool that is needed. 

\Vear on the valve stems and guides is 
ninimized by the use of easily renewed guide 
bushings made of flexible, heat- and oil-resist- 
ing material. 





Improved type C fluid valves and seats developed 
by Oil Well Supply and Wilson-Snyder. 


@) iv Well Supply Company and Wilson- 
Snyder Manufacturing Corporation are now 


furnishing for their larger sizes of slush 
pumps, a new type liner spacer known as the 


Type “HD” Heavy-duty Liner Spacer; this 
w device gives the operator greater insur- 
°¢ against failures resulting from 
vement in the fluid cylinder. 


liner 
It also pro- 
le. the utmost ease of installation, adjust- 
and removal. Primarily designed for 

fe and reliable performance when subjected 
highest working pressures, the Type 


H Liner Spacer was thoroughly field- 
S and proved in numerous installations 
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VALVE SPRING 


VALVE COVER 
SLEEVE BUSHING 


— SEALING RING 
VALVE 
SEAT 


— VALVE GUIDE 
BUSHING 


under extreme conditions before being offered 
for sale. 

A unique feature is the large area of con- 
tact between the spacer and the liner collar. 
lhe spacer actually contacts the entire collar 
face, thus insuring uniform distribution of 
force. At one end the spacer is centered on 
the liner by an external rim, while at the other 
end it is centered by the bore of the fluid cham- 
ber. This construction correctly locates the 
spacer and assures accurate alignment. 

A single, large-diameter adjusting screw 
serves to force the spacer against the liner and 
holds the latter securely in place. This screw 
extends through a cast-steel cylinder head, 
which is ribbed for 


heavily strength and 


rigidity. 


——«—<«<«—=- CYLINDER HEAD 
— GASKET 
- SPACER 


- THRUST BEARING 


~- ADJUSTING SCREW 
2 


- ADJUSTING 
SCREW NUT 


- PACKING RING 


Oilwell and Wilson-Snyder type HD heavy duty 
fluid cylinder liner spacer. 


Leakage is effectively prevented by a 
quadruple-lipped, flexible, heat- and oil-resist- 
ing packing ring located in a groove in the 
head. A heavy-duty roller thrust bearing be- 
tween the adjusting screw and the spacer 
reduces friction and assures free-turning of 
the screw. 

Type “HD” liner spacers are available for 
“Oilwell” No. 14-P, No. 14P-HD and No. 
20-P Power Pumps and No. 20 Steam Pumps, 
and also for Wilson-Snyder No. 7-P and No. 
18-P Power Pumps and No. 18 and “Super” 
Steam Pumps. Together with their special 
cylinder heads, the Type “HD” Liner Spacers 
are completely interchangeable with the 
multiple-setscrew type spacers and the cylinder 
heads formerly furnished as standard equip- 


ment for these pumps. 


Tue “Oilwell” No. 64 Universal Hoist- 
ing Unit manufactured by Oil Well Supply 
Company is entirely self-contained and is 
extremely compact and portable in relation to 
its capacity. With six or more lines in the 
derrick, its recommended 
depth is 5,000 feet with A.P.I. 4%-inch O.D. 


A.P.I. 3%-inch 


maximum drilling 
drill pipe or 6,000 feet with 
O.D. drill pipe. 

Two speed ratios are provided to the rotary 
and four to the drum. Satisfactory road clear 
ance is assured by the maximum over-all width 
Weight 


with standard 24-foot extended base is 21,850 


of only 8-feet with catheads removed. 
pounds. The sturdy and rigid frame, includ 
ing deep base beams with rounded ends, cross 
braces, side frames and bearing pedestals, is 
of all-welded steel construction. The entire 
working assembly is covered by a sheet-steel 
flush 


maximum safety as well as giving an attrac 


guard with inspection doors, assuring 


tive, streamlined appearance. 


This hoisting unit can be furnished with 
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This “Oilwell” No. 64 Universal Hoisting Unit equipped with two diesel engines and mounted 
on track-type wagons is one of several similarly equipped and mounted units recently shipped 
to a South American oil field. In service the hoisting unit remains on its wagon mounting. A 
special derrick sub-structure permits backing the assembly into place. 


either one or two internal-combustion engines, 
and there is a wide choice as to make and 
capacity. It can also be driven by an “Oil- 
well” No. 7 (734” x 7”) or No. 9 (10” x 9”) 
Vertical Twin-Cylinder Steam Engine. The 
simple and easy conversion of the unit from 
internal-combustion engine drive to steam 
engine or vice versa is a very desirable fea- 
ture. The V-belt drive pulley with built-in 
friction clutch and planetary reverse, furnished 
for internal drive, is 
replaced on the jack shaft by a double-chain 
sprocket when the unit is converted to steam 


engine drive. 


combustion engine 


No other changes are required 


A quiet and flexible shock-absorbing V-belt 
drive to the jack shaft is used when the unit 
is powered by one or two internal-combustion 
engines. The extended base beams provide 
ample room for mounting two engines and 
also a dual-drive arrangement, which permits 
the engines to be compounded or operated 
separately at the driller’s will. An idler pulley 
on the sub-base for the pump-drive engine 
allows great flexibility in setting the power 
slush pump. 

Utmost simplicity has been maintained in 
both construction and operation. 
particularly desirable 


This is a 
feature where equip- 





ment is used in remote areas.  Roller- 
chains and heat-treated, alloy-steel, cut-tootl 
sprockets are used for all speed reductions 
Field servicing is an easy matter, there being 
no complicated gear box nor numerous special 
parts. 

Instantaneous-reversing is an important 
feature provided by the 
which 
clutch for forward rotation is built into the 


V-belt 


combustion engine drive. 


safety planetary 


reverse, with a heavy-duty friction 


drive pulley furnished for internal- 
The reverse and 
forward clutches and also the engine throttle 
are controlled by means of a handwheel at the 
driller’s position. Turning this handwheel 
regulates engine speed, and a push-pull motion 
provides forward, neutral and reverse opera- 
Its action is exactly like that of the 
conventional remote-control for a steam drill- 
ing engine. 


When two engines are used, two throttle 


tion. 


wheels are provided on the reverse-control rod 
at the driller’s position. They may be turned 
individually for separate 
engines, or locked together for convenience 
when the engines are compounded. 

A heavy-duty friction clutch in the drive 
from the jack shaft to the rotary drive shait 
facilitates spinning the drill pipe and saves 
It is controlled 
by a foot pedal with locking latch. Hand- 
lever controlled, fully coordinated, multiple- 
jaw clutches on the rotary drive shaft provide 
for changing the speed ratio of the rotary 
drive. Similar hand-lever controlled clutches 
on the jack shaft are used for the high- and 
low-speed drives to the line shaft. The final 
high- and low-speed drives from the line shaft 
to the drum shaft are engaged by foot-pedal 
controlled, multiple-jaw clutches on the latter. 
All clutch control levers and foot pedals, includ- 
ing one for the automatic cathead, are con- 
veniently grouped at the driller’s position. 


operation of the 


valuable time in making trips. 


Emseo Announces 12.000 ft. Drilling Plant 


Dvnine the past year Emsco Derrick and 
Equipment Company has developed and 
shipped to South America a complete drilling 
plant for service to 12,000 ft. To accomplish 
this depth it was considered that 800 horse- 
power should be available to the drawworks 
at all times. The prime movers selected were 
two VL-12 Cummins full diesel engines, test 
rated at 425 horsepower each at 800 RPM. 
These engines are twelve cylinder, 7 in. bore 
and 10 in. stroke, equipped with Twin Disc, type 
ES 2-clutches connected to the transmission by 
Fast flexible couplings. 
KM-1 
used for compounding the engines. This trans- 
mission is a box structure made of ™% inch 
plate reinforced to 1% inch at the bearings. 
Self-aligning SKF bearings are used. 
ire flood lubricated from the pressure lubricat- 


An Emsco_ type transmission was 


They 


Two 
oil pumps, one driven from each shaft supply 
this pressure lubrication. The compounding 
chain is quad 1% inch pitch extra heavy, trav- 
eling at 2696 feet per minute. Although the 


ing system within the transmission case. 
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original design does not call for a pump drive 
to be taken from the transmission case, facili- 
ties are available for either flood lubricated 
chain drive from the interior of the case or 
for a friction clutch equipped V-belt drive 
The 


shaft extension of No I engine drives a 4-inch 


from the shaft extension of No. 2 engine. 


x 6-inch wash down and general utility pump. 
Irom this shaft extension is also a 4-strand 
chain drive to the Emsco type JA reverse and 
friction clutch. 

The JA reverse and friction clutch employs 
a Twin Disc 36 inch diameter clutch rated at 
Soo H.P. turning at 372 RPM. The clutch 
has a safety factor of approximately 2.5 to 1. 
The reverse type fully 
equipped with roller and ball bearings. The 
shaft has a maximum diameter of 8% inches 
and bearing centers are only 73% inches. 

The drive from the reverse clutch to the 
drawworks is equipped with double 3'%-inch 
pitch 230,000 lbs. capacity chains running in 
oil bath. 

The drawworks is a new model Emsco type 


gear is planetary 


EC-54-8 having 8-speeds available for hoisting 
and two speeds to the rotary table. 
works has a chrome nickel alloy drumshaft of 
9%-inch diameter at the low speed sprocket 
and 8'%-inch and jackshaft. 
These shafts are equipped with large diameter 


This draw- 


diameter line 


roller bearings all of which are interchange 
able. The bearing centers are 107% inches. 
The chains throughout, except on the rotar) 
drive, are double 3%-inch pitch of Emsco 
manufacture. The drum has a spooling space 
of 33% inches long with a diameter of 305 
inches. 

The drawworks brakes are of the multiple 
leverage type with a ratio of 58 to 1. The 
brake rims are 54 inches in diameter with 
g'%-inch wide face. They are press forgings 
and bolted in double shear. A single 42-inch 
cradle mounted hydromatic brake is used which 
is connected to the drawworks by an Emsco 
flexible type cutout coupling. The water cir- 
culation course is so arranged that injection to 
the rim may be accomplished independently 


from the hydromatic brake to avoid any nns- 
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Emsco fluid level control for hydromatic brake. 


sibility of tube crystallization or movement in 
the stuffing box should any mis-alignment 
occur between the brake and drumshaft. 


A seconp piece of equipment that Emsco 
has designed recently and which is now ready 
for marketing is the F.C.A. drawworks illus- 
trated at the bottom of this page. 

It is a 4 speed machine and can be equipped 
with what is known as an 8 speed attachment. 
In the first instance, 4 speeds are available to 
the drumshaft and one to the rotary machine. 
In the second instance, 8 speeds are available 
to the drum and two to the rotary. The high 
drum drive clutch is a friction clutch, hydrau- 
lically operated. It is intended that this fric- 
tion clutch on the drum shaft will accomplish 
95% of the work. The low speed on the drum 
shaft is controlled by a multiple jaw clutch. 
It is intended that this jaw clutch be used only 
for the heavy work and will serve as an emer- 
gency in the event the friction clutch is tem- 
porarily out of commission. The friction clutch 
on the drum shaft is a 42-inch double plate 
twin dise clutch of heavy duty type. The clutch 
which controls the rotary drive and is mounted 
on the jack shaft is also a friction clutch. It is 
a 27-inch two plate twin disc clutch of the 
heavy duty type. Both of these friction 
clutches are controlled from the drillers posi- 
tion and it takes no effort on the part of the 
driller to engage or dis-engage the clutch. The 
drives are double 34% API with the exception of 
the rotary drive which is single 34% API. 

he F.C.A. is equipped with a water cooled 
cathead drillers side (illustrated in the center 
of this page) and an Emsco fluid level control 
‘or the hydromatic brake (illustrated at the top 

f this page). The cathead was designed to 

liminate excessive heating of the catline and 


s 


pinning-up rope and can be applied to the 
rc jecting end of the line shaft of any standard 
dra wworks. The water flows completely through 
the cathead at any desired rate. The water is 
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CROSS SECTIONAL FRONT VIEW 


Emsco water cooled cathead, above. 


Emsco F.C.A. draw works, below. 
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prevented from escaping except through the 
drain pipe by a baffle scheme illustrated in the 
drawing. 


T ic Emsco fluid level control for hydro- 
matic brake (illustrated) consists of a volume 
tank placed in close proximity to the hydro- 
matic brake so that when the drill pipe starts 
into the hole revolving the break at great 
speeds and the water starts to exhaust from 
the break due to this fast rotation, water can 
flow from the reserve tank to maintain the 
desired level. Control is at driller’s position 

and in clear sight of the driller is a dial indi- 
, Fluid control stand- 
pipe is designed in such a way as to permit 


cator showing fluid level. 
maintenance of any desired fluid level in the 
hydromatic brake. 


Acme mud collar with two of the six high 
velocity fluid tubes indicated in red. 


< 
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Aeme’s New Mad Collar 


Acue Fishing Tool Company has designed 
and introduced a new mud collar illustrated on 
this page. It consists of six hardened fluid 
tubes, float assembly and alloy steel sub. Use 
of a float valve is optional. The valve holder 
functions as a strainer preventing large par- 
ticles from stopping up the tubes. Fluid passing 
through the strainer is carried at high velocity 
through six evenly spaced fluid tubes to the 
outside of the bit at the proper angle to strike 
bottom within the hole gauge. In the accom- 
panying illustration two of the six tubes are 
indicated in red. These tubes are replaceable 
and are available in four different stream 
sizes: 14 3/16 inch, 3/8 inch and 
The larger tubes are intended for 


inch, 
7/16 inch. 
pumps that can give ample pressure, the 
smaller ones for smaller pump capacity. 

In extensive field tests it was found that the 
new mud collar kept the bit thoroughly lubri- 
cated with clean mud thus reducing wear. The 
six tubes jetting high velocity fluid keep the 
cutter teeth clean and remove cuttings rapidly 
and into complete hydration. In sticky forma- 
tions it was found that the high velocity jets 
prevented mud rings and balled up bits. 


Bowen Tubing Safety Joint 


A xew safety joint made especially for 
use in tubing strings has been developed by 
The S. R. Bowen Company. This tool is designed 
to insure quick, positive release of the string 
should the tubing below the joint sand-up, the 
tubing packer stick, or other well conditions 
prevent removal. Installed in the string above 
the packer, or above the point where sanding- 


Bowen tubing safety joint. 








up is liable to occur, this safety joint can elimin- 
ate costly cutting and pulling jobs. 

The tubing safety joint consists simply of 
a pin and a box section and packers. Standard 
double-box connections are provided for plac- 
ing the joint in the string. Other dimensions 
are the same as the tubing sizes with which 
the joints are used: outside diameter is no 
greater than the tubing couplings, and full 
opening on the inside is provided so that any 
tool able to enter the tubing can be safely run 
through the joint. Fluid passage is not inter- 
fered with in any way, and the 3,000-pound 
packers test—designed to stand much greater 
pressure than the tubing itself—seal off against 
all leakage inside or outside the string. 

Definite mechanical actions are required to 
break the Tubing Safety Joint. Twisting or 
pulling strains (frequently necessary when 
setting packers, using the tubing as a fishing 
string, or performing other bottom hole work) 
will not affect the tight engagement of its 
two sections: it will deliver the full torque 
capacity of the string in either direction with- 
out unscrewing. To break the joint, however, 
it is only necessary to place from one to three 
unscrewing turns in the pipe and lower slowly 
until the joint breaks. 


Texas Iron Works Hook Wall 
Control Head Packer 


Texas Iron Works type JSA hook wall 
control head packer is provided with 12 in. 
slotted valve opening to eliminate cutting 
Texas Iron Works hook wall control 


head packer. 
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‘tion while running packer in well or cir- 

ilating heavy mud under high oil or gas pres- 

-ure. The valve gives a positive shut-off con- 
ning well pressure to tubing. After packer is 
‘t the tubing is moved down slowly sealing 

ie 16 circulating slots of 3/32 in. by 2 in. 

mensions by an arrangement of six cheveron 

packing rings. The packing element is made 
p of six neoprene rings. The slips are arranged 

the lower sleeve to prevent loss of slips in 





hole and danger to slips from fragments from 
cement retainers. 

The slips are set by rotation to the right 
and the packer is released by longitudinal 
movement thus restoring automatic bottom 
to releasing position. In this way the packer 
will not continue to swab when coming out 
of hole under high pressure and the possibility 
of backing tubing off by turning tubing to the 
left is eliminated. 


Continental Supply Company 


Hydraulic Booster Control 


Tue increasing size of friction and re- 
verse clutches has created a problem in opera- 
tion. The larger clutches used today are 
dificult to operate manually. After extensive 
research Emsco engineers turned to a hydraulic 
system using oil as the fluid. This hydraulic 
clutch control has proved highly satisfactory 
as it gives a smooth, positive control and 
requires a minimum of effort on the part of 
the operator. 

The hydraulic booster control illustrated on 
this page includes a piston and cylinder assem- 
bly, a special valve system, a pressure pump, 
and a storage tank for the fluid. The rotary 
pressure pump is driven by a V-belt drive from 
the main shaft of the clutch. The pressure 
developed by the pump acts on the piston creat- 
ing an operating force which is transmitted to 
the control system of the reverse clutch by 
the piston rod and certain necessary linkage. 


Emsco hydraulic booster control with arrow 1 
indicating piston and cylinder assembly and 
arrow 2 indicating pressure pump. 
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Emsco NB 30-4 crown block with catline sheave 
attachment installed. 


Crown and Travelling Blocks 


Tue Emsco NB-30 crown and traveling 
blocks, illustrated diagrammatically on this page 
have been especially designed to meet the 
needs of operators using small derricks or 


masts where space is of primary importance. 


They are light, yet sturdy, easily handled and 
transported, easy to reeve and are perfectly 
balanced. They incorporate all known safety 
features. The crown block has a rated capacity 
of 80 tons (based on yield with factor of safety 
of 2) while the traveling block has a rated 
capacity of 60 tons (based on yield with factor 
of safety of 2). 

Sheaves are mounted on double row Timken 
tapered roller bearings. These bearings are 
designed to accept both radial and thrust loads 
which eliminates thrust spacers or washers and 
reduces the overall width of the blocks. Bear 


ing and sheave assemblies are interchangeable 








Emsco NB 30-3 travelling block for light rigs. 
between crown and traveling blocks. Bearings 
are alemite lubricated through drilled pin. 
These blocks have an exceptionally large center 
pin for their size giving extra strength. The 
sheaves are cast of chromemolybdenum steel, 
normalized, with hardened sheave grooves. 
The traveling block may be fitted with a 100 
ton BJ hook without the use of lower clevis or 
connecting device. The traveling block is also 
furnished with a clevis adaptable to all hooks. 


Tue Climax R 225 drilling engine offers 
a new and larger engine in is “R” series—the 
R-225. 


this eight cylinder, gas, gasoline, or butane 


suilt for use on oil field drilling rigs 


engine develops a maximum of 225 horsepower 
at 1100 r.p.m. 
and displacement is 1650 cubic inches 


sore and stroke are 6% x 7 
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Axelson Axtap Standing Valve 
Puller 


Tue Axtap Standing Valve Puller manu- 
factured by the Axelson Manufacturing Com- 
pany employs a new principal which protects 
the standing valve should the puller be acci- 
dentally dropped. The puller is simple in con- 
struction, there being only five parts—body, 
spring, tap, holder and cross pin as shown in the 
accompanying diagram. The tap and tap holder 
are free to slide vertically in the central bore of 
the puller and are kept from rotation in the body 
of the puller by means of a cross pin which also 
controls the amount of vertical movement. The 
correct amount of pressure is supplied by means 
of a stainless steel spring to insure proper start- 
ing of the tap thread but damage to the tap is 
prevented by the yielding action of the spring 
in case the rods are dropped, or where it is 
desired merely to seat the standing valve with- 
out picking it up. The case hardened steel tap 
unit is double ended, which not only provides 
double service life for the tap, but makes it 
possible to use the Axtap so that the tap 
engages the top of the bottom cage, or the tap 
member may be attached to the bottom cage of 
the pump, leaving the pin up, which will be 
contacted by the box thread of the puller. This 
arrangement reduces the possibility of non- 
The Axtap 
Puller is furnished in three types, threaded to 
fit standard cages, threaded to fit box-end plung- 
ers, or threaded to fit the lower end of a cup 
body. It may also be attached to a pin end 


operation due to sand packing. 


plunger by using the cage thread body and an 
Axelson Cage Coupling. 


Axelson Pin-End Plunger 


Ey order to overcome expansion of the ends 
of the plunger in deep well plunger pumps, as 
often happens when fittings are tightened in 
the conventional internal thread, Axelson 
Manufacturing Company has developed a 
special Pin-End Plunger. This design elim- 
inated any possibility of expansion and the 
resultant damage to the highly finished work- 
ing surfaces of the pump. Pin-End Plungers 
are especially adapted to chromium plating as 
the elimination of expansion prevents the plat- 
ing from becoming cracked and thereby adds 
materially to the service life of the plunger. 
They are available in all standard lengths and 
diameters and are threaded to adapt to any 
application. 


Axelson Unitube One-Piece 
Barrel 


UO nper a new trade name of “Unitube” 
Axelson Manufacturing Company is offering 
a one-piece heavy duty pump barrel, which takes 
the place of jacket and liners. These tubes 
are of exceptionably heavy walls and will with- 
stand pumping pressure to depths below 12,000 
feet. Regular Unitube barrels are made from 
high quality, seamless steel tubing and are 
accurately honed internally to assure correct 


New Axelson products, from left to right: Axtrap standing valve puller in cross section; pin 
end plunger; Unitube heavy duty one-piece pump barrel; and one-piece liner. 
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plunger fit. This type is recommended for use 
in wells where average pumping conditions 
exist. Hardened Unitube barrels are made from 
the same material as the regular type, but are 
case hardened internally before honing. The 
outside diameter of Unitubes differs from that 
of jackets. Consequently for tubing type pumps, 
special collars and shoes must be used instead of 
the conventional top and bottom collars. 

The upper end of a tubing type pump equipped 
with a Unitube barrel has a collar with a non- 
tapered thread to fit the barrel, sealing against 
the smoothly machined end face of the barrel 
and threaded to fit the well tubing. The lower 
end of the Unitube barrel is equipped with a 
shoe of similiar design but with a tapered seat 
to accommodate any A. P. I. standing valve 
body. As an alternate arrangement, collars may 
be used at both ends of the barrel, together with 
an extension nipple and conventional extension 
shoe of any type, this being equivalent to the 
top collar both ends of tubing pumps. 

For rod type pumps wherever possible the 
collars at each end have been made integral 
with the barrel. However, in those instances 
where integral collars are impractical, detach- 
able collars with a non-tapered thread have been 
designed to insure correct seating at the should- 
ered ends of the barrel, and freedom from any 
distortion. 


Axelson One-Piece Liner 


Axetson Manufacturing Company has de- 
veloped a new one-piece pump liner, for both 
tubing type and rod type liner pumps. These 
one-piece liners are available for all standard 
pump sizes and lengths and are interchangeable 
with conventional sectional liners. In cases 
where there is a marked difference in the out- 
side diameter of the liner and the inside diameter 
of the jacket, guide rings pressed on the out- 
side of the liner insure proper centering. Where 
corrosive conditions are extremely severe a 
one-piece full liner internally case hardened and 
precision honed throughout its entire length 
is provided. 


Wheland Slush Pump 


A pvpcex steam slush pump illustrated on 
the facing page has been developed by the 


‘Wheland Company incorporating two entirely 


new features. The first of these new features 
consists of an arrangement whereby the steam 
valves are located below the steam cylinders so 
that condensation of steam withiri the cylinders 
drains by gravity from the cylinders through 
the exhaust and away from the pump. Incom- 
ing steam, indicated by blue in the diagram, 
enters the steam pipe located between the cylind- 
ers and passes down to the ends of the steam 
valves. When the valves open, this steam is 
admitted to the cylinder and at the same time 
any condensation within the cylinder not only 
falls by gravity through the exhaust port to 
the exhaust, but the exhaust steam actually 
blows this condensation from the cylinder so 
that the incoming steam always enters a prac- 
tically dry cylinder. This results in increasing 
the steam efficiency of the pump and enables the 
pump to make a normal full stroke at all times. 
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WHELAND #20000 SERIES DUPLEX STEAM PUMP 





Wheland duplex steam slush pump, showing sections through the steam and water ends. 


In actual operation there is a big saving in steam 
used and as the stroke remains full length 
under normal conditions an increase in gallons 
of mud discharged from the pump is produced 
over what is generally found to be customary. 

The second new feature in this pump is in the 
construction of the water cylinder head and the 
method of holding the liner within the pump. 
This is clearly shown in the diagram and con- 
sists of a liner retainer, fitted on the outer rim 
with a packing gland and with a steel head 


pulled against the liner retainer with four large 
screws on the outside of the pump. Tightening 
these screws tightens the liner within the pump. 
It will be observed there are no threads or screws 
in the mud stream. All the screws are on the 
outside where they can be easily adjusted and 
when necessary to remove the liner only four 
nuts are necessary to remove in order to remove 
the head, after which the liner retainer and the 
liner can be removed without the necessity of 
removing entirely the stuffing box gland. 


Byron Jackson Features Drilling 
Equipment, Elliot Core Drill 


Tue hard formation bit illustrated on this 
page and developed by Byron Jackson comes 
in two types: a long tooth type for shales and 
a short tooth type for sand and rock. The roller 
cutters are of anti-friction type and all bear- 
ings as well as the roller cutters are made from 
heat treated alloy steel. The teeth are faced 
with tungsten carbide. Circulation is directed 
against the cutters in such a manner that they 
are cleaned and cooled and cuttings are cir- 
culated away at once. 


Tue Elliot wire line core drill, illustrated 
on this page is designed to combine in one tool 
an efficient drilling bit and a core drill. It 
enables the operator to core continuously in 
any formation without removing the drilling 
‘ing from the well. When the zone to be cored 
approached the drilling assembly is removed 
with the overshot and the core taking barrel 

dropped into place to take a core of approxi- 
iiately 10 ft. When the core has been taken 

e core taking barrel may be removed and 
replaced by either the drilling assembly or by 
«nother core taking barrel. The inside diameter 

' the inner core retaining barrel is slightly 
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greater than the diameter of the passageway 
through the bit and through the inner barrel 
shoe and core catcher, thus enabling the core 
to be removed easily. Moreover, the suction 
created by the inner barrel valve assures easy 


Byron Jackson hard formation bit. 





This 
inner valve operates to lower pressure inside 
the inner core taking barrel thus bleeding off 
mud or cuttings which may have entered the 


entry of the core and avoids wedging. 


inner barrel and by drawing a small amount of 
mud past the core, lubricates its entry. Pres- 
sure is lowered in the inner barrel on the princi- 
ple that fluid is directed through a 
vebturi tube the pressure is lowest at the point 
of highest velocity. By leading passageways 
from the point of minimum diameter of the 


when 


venturi tube the pressure is lowest at the point 
check valve inside the extreme upper end of 
the inner barrel and upward suction is exerted 
through the inner barrel. 


Byron Jackson’s Elliott wire line core drill 
assembled for coring. 
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Byron Jackson triplex hook. 


Body 

Trunnion Block 

Spring Housing 

Lower Locking Arm 

Lower Locking Arm Latch 
Latch Lock 

Lower Locking Arm Pin 
Lower Locking Arm Latch Pin and Roller 
Latch Lock Pin 

Lower Latch Spring 

Latch Lock Spring 

Upper Lecking Arm 

Upper Locking Arm Pin 
Upper Locking Arm Latch 
Upper Locking Arm Latch Pin 
Spring 

Upper Locking Arm Support 


SuADANeeRK SSSI Ne ON K 


19 Upper Lecking Arm Support Pin 
20 Shank Nut 
21 Shank Nut Pin (not illustrated) 
22 Bail Yoke 
23 «Bail Brace 


24 Swivel Leck 
25 Swivel Leck Toggle 
26 Swivel Leck Pin 
7 Toggle Pin 
28 Shank Pin End Plate 
29 Trunnion Pin End Ring 
30 ~=Brake Shoe 
31 Shank 
32. Bail 
33 Shank Pin 
34 Yoke Bolt and Nut Complete 
35 Yoke Hinge Pin 
36) =6Brake Spring Disc 
37 Brake Screw and Nut 
38 Bearing Complete 
38-A_ Ball Cage and Balls 
38-B Race Plate Only 
39 =Inner Spring 
40 Outer Spring 
41 Brake Spring 
42 Suppert Spring 
43° Loop Red Complete 
44 Housing Cover Complete 
45 Housing Cover Bolt 


Avoruer recent development of Byron 
Jackson is represented by the Triplex hook with 
locking arm diagrammatically illustrated at the 
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top of this page. They are available in four 


sizes for rated load capacities from 300 tons to 
50 tons. 

The Triplex Hook consists of three separate 
hooks; a large lower hook for carrying the 
swivel bail in a true, centrallv-balanced posi- 


Byron Jackson casing spider. 


Body—Latch Lug Side 
Body—Latch Side 
Latch 
Latch Pivot 
Latch Spring 
Latch Lock 
Latch Lock Spring 
Latch Lock Pin 
Shaft—Latch Lug Side 
10 Shaft—Latch Side 
11 Cap Serews and Nuts for Shaft 
Cc ing Link—Female 

13. Connecting Link—Male 
14 Connecting Link Pin 
15 Slip Lever—Right Hand 
16 Slip Lever—tLeft Hand 

7 Slip Lever Nat 
18 Slip Retaining Bolt 
19 Slip Bushing 
20 Balancing Spring 
21 Slip Leck 
22 Slip Leck Spring 
23 Slip Leck Screw 
24 Slip Leck Plunger 
25 Outer Bearing Half 
26 Inner Bearing Half 
7 Cap Serews and Washers for Bearings 
28 Side Plate 
29 Back Plate—Latch Lug Side 
30 Back Plate—Latch Side 
31 Cap Screws and Washers for Plates 
32 Upper Hinge Pin 
33 Lewer Hinge Pin 
34 Hinge Pin Screws and Washers 
35 Operating Lever 
36 Lever Socket 
37 Cap Serew, Nut and Washer for Lever Socket 
38 Lever Lock Plate 
39 Cap Serews and Washers for Lever Lock Plate 
40) Slip Wrench 
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Byron Jackson kelly connection elevator; on 

left the elevator in red may be seen drawing the 

pipe to rotary table, ready to raise the joint; on 

right, the pipe suspended ready to make up in 
drilling string. 


tion, and two upper hooks, one for each elevator 
link. This design eliminates the additional stress 
that is imposed when both of the elevator links 
and the swivel bail are crowded into one hook. 


BByron Jackson has recently designed a 
Type K kelly connection elevator illustrated at 
the top right hand side of this page. 

This unit consists of an upper elevator known 
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as the Type K, which is connected to a BJ Type 
\ elevator by means of special BJ weldless links 
18 inches in length. The assembly is hung from 
the fourble board, and remains suspended on the 
side of the derrick nearest to the pipe rack. The 
wire line is fastened to the leg of the derrick 
fter passing through the fourble board. When 
thus suspended, the lower elevator should clear 
the rotary table by approximately 4 inches. The 
upporting hooks are readily inserted through 
he eyes on the upper elevator, and these hooks 
re spaced sufficiently far apart to permit free 
pening and closing of the elevator. 

When the length of drill pipe to be added 
to the drilling string has been brought in to the 
otary table, the kelly is unscrewed from the 
tring, and the upper elevator is latched around 
he kelly sub. The hooks are then removed 
‘rom the upper elevator and the kelly is lowered 
until the bottom elevator can be latched around 
the single to be added to the drilling string. 
\s the hook, swivel and kelly are raised, the 
length of drill pipe is lifted to the required 
height where it hangs vertically suspended 
lirectly above the tool joint box for making 
ip in the drilling string. There is no danger 
that the joint, which has been made up in the 
rat-hole with hand tongs, will back off and drop 
the string; no danger that the pipe being added 
to the string, will slip in a rope sling; nor that 
pipe hanging at an angle will cause injury to 
the crew. 

Special subs are required, which when com- 
bined with the protector assure minimum wear 
on the top joint of casing set in the well. 


Tuer BJ casing spider illustrated on the 
facing page is readily handled by means of 
two lifting eyes on opposite sides of the assem- 
bly, and is placed on top of the rotary table 
when casing is to be run down the hole. Tie- 
down holes in all four corners of the base 
permit the assembly to be secured in position 
vith proper vertical alignment. 

The assembly is made of alloy steel, com- 
pletely heat treated, and is of split-type, with a 
strong hinge pin joining the two halves of the 
body in the rear. A massive stirrup-type latch 
ts over large lugs on the two halves of the 
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Sectional view of the Type SM process pump 

illustrates many of the features described. The 

spacer type coupling, permits complete access 

to pump or driver shaft extension without dis- 
turbing either unit. 


body. This quick-acting latch is similar to an 
elevator latch, and is double locked in closed 
position by a tatch lock. 

A single lever opens all four of the slips, 
which are “floated” on springs and so balanced 
in normal operation that they automatically 
move into gripping position. 

When running casing, one of the crew holds 
the lever in lowered position so that the slips 
are retracted and not engaged on the pipe. 
When the slips are in the engaged position, a 
lug on the end of the operating lever drops into 
a slot in the latch, thus providing an additional 
lock and making it impossible to open the latch 
while the slips are supporting the casing. 

Another safety feature is the fact that 
the slips have to be in retracted or non-gripping 
When 
latch is released and the spider is opened a trip 


position before latch can be opened. 


holds the slips in this non-gripping position. 


This recently developed type 
Byron Jackson Double Case 
Pump is specially designed for 
service where extremely high 
pressures are present. The mas- 
sive construction is clearly evi- 
dent from this illustration. 





Byron Jackson Pump Division 

Tie recently developed Byron Jackson 
pumps illustrated on this page are especially 
designed for refinery services: one is the hori- 
zontal, single stage, single suction, vertically 
split case centrifugal unit, with suction and 
discharge nozzles ideally adapted to conform to 
overhead piping arrangements. This is the type 
SM process pump. Capacity range: 50-1,200 
g.p.m. Head range: 100-600 feet. 

Saddle mounting maintains alignment at any 
temperature—prevents stuffingbox trouble and 
case distortion. Case parting on shaft side 
eliminates internal joints having high pressure 
differential across them—insures ready visibil- 
ity for corrosion inspection of interior of volute 
section. Double volute on large capacity pumps 
gives complete radial balance to shaft loading 
under all hydraulic conditions—gives greater 
strength to pump case. Overhung bearing 
bracket prevents external strains on overhung 
portion—permits removal of entire bearing 
bracket, shaft and impeller assembly without 
disturbing piping, case or driver. Oil pumping 
disc and cooling system insures abundance of 
circulating oil to bearings without submerging 
them—provides proper lubrication when oil 
level has large variations—permits large cool- 
ing surface adjacent to water jacket. 


Shand & Jurs Standard Line Blind 


T ue Shand & Jurs standard line blind illus- 
trated on the following page has been developed 
to provide an absolutely positive line shut-off. 

By the simple mechanical expedient of using 
a jack sleeve between two flanged hubs having 
threads of opposite hands, it is now possible 
to change the spectacle in a line blind in less 
than a minute. A fraction of a turn of the jack 
sleeve, or collar, with a spanner wrench jacks 
the line apart sufficiently to change the spectacle, 
and a reverse movement of the center sleeve 
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Shand & Jurs standard line blind. 


pulls the two hubs back to their original posi- 
tion, positively tight against the spectacle. 

Gaskets are grooves in the 
spectacle itself so that no time is lost in the 
handling of loose gaskets. Grease lubrication 
and a felt ring are provided to protect the 
threads from corrosion, and there are no parts 
of the mechanism in contact with the fluid 
handled: 


inserted in 


Shand & Jurs Steam-Ex 


Tue “Steam-Ex” as the name implies, is a 
device for the gas freeing of storage tanks. As 
illustrated on this page it embodies the principle 
of a Venturi, or diffuser beyond the nozzle, by 
means of which the vacuum necessary for the 


























Shand & Jurs steam-——Ex. 
(left) and sampling bomb 
(below) 


























removal of gases inside the tank is created. 
This exhauster is essentially a vacuum pump, 
but has been designed for high volume capacity 
rather than high vacuum. 

For efficiency the diffusing tube must be 
quite long, but the exhauster has been designed 
with its portability in mind, and the housing is 
therefore which are 
easily and quickly assembled together by means 
of the cam type clamps at the joints. Flange 
straps at the base permit positioning of the 
clamping bolts to fit. Steam or air may be used 
to operate the exhauster and means for setting 
the nozzle at the proper position for either 
medium is provided. 


made in three sections 


Tue Shand & Jurs sampling bomb illus- 
trated on this page is designed for the taking of 
quart samples from the contents of tanks or 
vessels while under pressures up to 25 Ibs. 
A thermometer well is provided in the body of 
the bomb so that temperatures can be taken at 
the same time. 

This instrument can be introduced into the 
tank through any locks having a 4 inch or 
larger opening into the tank. A safety valve 
is incorporated in the wall of the bomb body 
so that excessive internal pressure beyond that 
for which the bomb is designed will be relieved 


before damage occurs. 


Westinghouse Oil Equipment 


Tue major objections to the use of alter- 
nating motors for driving mud pumps have been 
difficulty of handling due to the three-bearing 
parts and inherent torque characteristics which 
subjected the pumps to mechanical abuse in 
case of plugged discharge lines. Three bearings 
necessitate a heavy bed-plate to support both 
motor and outboard bearing. To obviate these 
objections, the new Westinghouse two-bearing, 
AC motor with limited pull-out torque was 
developed, and motors incorporating these 
features are now being built for the first time 
for operation on either 50 or 60 cycle supply 
circuits. 

These motors, rated 400 hp, 8 pole, are of the 
two-bearing, wound rotor, splash proof type 
with enclosed collectors. They are much more 
mobile than the former three-bearing types and 
are obviously more easily installed, aligned, and 
maintained. In addition to possessing these new 
and desirable mechanical features, as illustrated 
at the bottom of this page, these initial mud 
pump motors of this type, now in process of 
manufacture, have special electrical character- 


Westinghouse two bearing AC motor with limited 
pull-out torque to safeguard mud pumps. 


AIR DISCHARGE 





istics. The pull-out torques are of the order 
of 1.65 times full load torque to keep within 
non-destructive limits, the mechanical stresses 
which can be imposed upon the mud pumps in 


case of plugging of the discharge lines. 


WV ner central station power is not avail- 
able, Westinghouse simpac generators complete 
with exciter and control panel can supply con- 
venient, simple and economical electric power. 

Simpac generators are available in ratings 
from 334 kva to 320 kva at 1800 to 600 rpm, 
208, 220, 440, or 2300 volt, three-phase, 60 cycle 
for either direct coupling or belting to the 
Each unit consists of a three- 
phase a-c generator, d-c exciter and control 


prime mover. 


panel with the necessary transformers and indi- 
cating instruments. An example of this type 
generator is illustrated on this page. 

The installation and operation is very simple. 
The foot-mounted generator is bolted to the 
foundation; the conduit and line leads are run 
to an outlet provided in the control cabinet. 
The prime mover is hooked up and regulated— 
and metered power is available. 


Tue magnetic strain gauge is a well-known 
which, 
attachments, provides accurate and instantan- 


device used with suitable recording 


eous records of torque, stress, force or accelera- 
tion. The instrument operates on the principle 
of changing reluctance of two magnetic paths 
that are normally balanced when the gauge is 


in a zero position, and unbalanced when load 
is applied. 


Westinghouse simpac generator with exciter and 
complete control supplies 312 kva, 440 v, 3 
phase, 60 cycles, and 80% power factor. 
(A) generator, (B) exciter, (C) metal enclosed 
control unit, (D) voltage regulator control knob, 
(E) Field rheostat, (F) Indicating instrument 
showing voltage and current, (G) locked door 
for regulator adjustment, (H) control box ven- 
tilators, (1) Protected connections between ex- 
citer generator and control. 
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strain 


submersible 


Westinghouse 
gauge. 

(A) Threaded ends for standard API ¥% 
inch sucker rod coupling, (B) Main body o 
gauge case, (C) Stainless Steel cover plates, 
(D) Magnetic strain gauge in place, (E) Cover 
plate screws, (F ) Leads entering gauge chamber, 
(G) External Cable, (H) Metallic bellows for 
pressure equalization, (J) Details of cable en- 
trance seal, (K) Gauge compartment to be 
filled with oil, (L) Filling plug, (M) Six inch 


rule to indicate size of instruments. 


magnetic 


Designed for operation within 2% inch I.D. 
oil well tubing, this submersible instrument is 
machined from a single piece of high-grade, 
carbon steel, heat treated after machining and 
then chromium plated to resist corrosion when 
inymersed in oils or even salt water. Each end 
of the instrument is threaded to fit into standard 
sucker rod couplings so that it can be easily 
inserted at any desired position in the rod string. 

The heart of the instrument, the electric 
gauge, is secured within the oilfilled compart- 
ment shown in such a manner as to register 
directly the elongation or compression of the 
two struts forming the sides of the gauge 
“window”. The struts, in turn, react directly 
to the forces occurring in the sucker rod string 
f which the instrument is a working and in- 
teral part. 


Thus the instrument records on 
ai oscillographic film the magnitude and varia- 
tions of the instantaneous strains in the sucker 
rod string during pumping operations. 


Ciiksan ball-bearing swing joint used on swivel 
end of Chiksan all-steel rotary hose. 
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Chiksan four inch heavy duty rotary hose 
assembly. 


Chiksan All-Steel Rotary Hose 


Tue Chiksan Tool Company’s all-steel 
rotary hose illustrated here consists of 17 
swivels, as shown, each providing full 360 deg. 
rotation. The use of the new Chiksan Style 80 
Swing Joint, instead of the Style 10 formerly 
used, on the swivel end of the hose eliminates 
any possibility of the hose resting on dead 
center and thereby creating excessive strains 
on the goose-neck or other fittings on the drilt 
ing equipment itself. The design of the Style 
80 Joint, with its 3 swivels, establishes 3 planes 
of movement necessary for extreme flexibility 
under all conditions. With the 14 additional 
swivels in the hose, unlimited flexibility is pro- 
vided throughout its entire length. This high 
degree of flexibility also makes Chiksan All- 
Steel Rotary Hose easy to handle. Since the 
entire hose is built of steel, it is not affected bv 
age or climatic conditions. Internal streamlined 
design reduces frictional wear to a minimum. 
While furnished in standard lengths of from 
45 ft. to 65 ft., special lengths can be made to 
order by fabricating the joints with different 
lengths of pipe, which is seamless oil well tub- 
ing. Standard sizes are 3 in., 
for re-pressuring and standby service, and 4 in. 


recommended 


and 5 in. for drilling service. 


Baash-Ross 









Baash-Ross Blocks and Slips 


A sINGLE sheave utility block which, by 
means of interchangeable parts, can be quickly 
converted for use as a floor block, a bailing or 
coring block, or a tubing block is illustrated at 
the bottom of this page. 

The heat-treated cast alloy or manganese 
steel sheave rotates on tapered roller bearings 
and is connected to a 360 deg. swivel for easy 
turning in all directions. The sheave is 18 
inches in outside diameter and is available 
grooved for any diameter line 7% inches or 
smaller. Rated working capacity of the block 
is 78,000 pounds with a two-to-one safety factor 
based on the yield point of the steel used. 
3uilt-in side plates guard the sheave and pre- 
vent the line from jumping the groove. To 
eliminate need for threading the line through 
the block, a side opening feature is incorporated. 


Mave especially to hold streamlined drill 
collars with maximum safety, slips which auto 
matically conform to the size and shape of the 
collar—even when it is considerably worn 
have been introduced by Baash-Ross Tool Com- 
pany and are illustrated at the bottom of this 
page. 

These slips consist essentialiy of multipte 
narrow liner segments, flexibly hinged together 
to permit both horizontal and vertical adjust 


ment so that a uniformly effective grip on 


universal 
utility block being used 
as a floor block; note 
side opening feature. 


Baash-Ross streamlined 
drill collar. 

Baash-Ross safety 
clamp. 
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the collar is taken at all times. When used with 
a new drill collar, they seat high in the box of 
the master bushing, but as the collar wears from 
use they seat lower in the taper, thus auto- 
matically adjusting themselves to take the same 
full grip whether the collar is new or worn. 


Bor greater safety in handling flush joint 
pipe, streamlined drill collars, flush and pre- 
packed liners and similar equipment, Baash- 
Ross Tool Company has developed a special 
safety clamp which can be used on a wide 
range of pipe sizes and which is illustrated on 
the facing page. 

Applied with only a few quick turns of a 
socket wrench, this clamp will hold the heaviest 
Each individual link 
has a separate gripping member which auto- 
matically adjusts itself to the load. These 
gripping members are small tapered slips, dove- 
tailed into the link bodies. When the clamp is 
first applied to the pipe or collar, these slips 
take a strong initial grip. As the load increases, 
or should a sudden impact load occur, the tap- 
ered slips wedge tighter against the pipe sur- 
face, forming a grip that will not fail. 


loads without slipping. 


Sectional 
view of the 
Johnston 
Telescopic 
core barrel 
(left) 
assembled 
in coring 
position 
inside the 
driving 
member; 
note how the 
ball and 
needle 
bearing 
assembly 
holds the 
barrel 
suspended 
above the 
core shoe in 
such a way 
that the 
barrel will 
not rotate. 


Johnston 
adjustable 
1] flow bean 
| | (right) 
permits fluid 
i} | passage even 
. though 
|| a several of 
| the openings 
become 
plugged. 





M. 0. Johnston Oil Teols 


Tue Telescopic Wire Line Core Barrel, 
developed by M. O. Johnston Oil Tools, Inc., 
has a number of outstanding features as illus- 
trated at the bottom of this page. It is of the 
fully retractable type incorporating a spear head 
assembly which permits easy removal of the 
tool when the core has been taken. A simple 
locking device holds the tool firmly in the drive 
assembly while coring. 

An unusual feature of this tool, is the telesco- 
pic construction of the barrel. The three sec- 
tions of the barrel (see illustration) are ar- 
ranged in such a way that, should the core stick 
in the barrel while cutting, the sections will 
move upward, allowing the core to continue 
entering the tool in the normal manner. Thus, 
the core can stick as many as three times with- 
out affecting ultimate recovery, greatly reduc- 
ing chance of misruns in hard-to-core forma- 
tions and insuring a more accurate core of the 
sand. Each time, the pressure exerted by the 
stuck material simply forces a section of the 
barrel upward, and the tool continues to receive 
the portion being cut. 

During coring the inner barrels float freely 
on a bearing assembly and do not rotate with 
the tool. 


Tu Johnston Adjustable Flow Bean also 
illustrated on this page was developed especially 
for use with the Johnston Formation Tester 
in testing high pressure zones. The tool is con- 
structed as a separate piece of equipment, and is 
tester without 


installed in the formation 


the use of subs. 


The Flow Bean is constructed with four 
openings placed at intervals on the inner barrel 

a series of three small different size beans, 
and one full opening to permit fluid passage 
after the pressure has been relieved. A packing 
chamber covers the openings so that by means 
of a feed thread they can be opened one by one. 

When the trip valve on the testing teol is 
opened, fluid is by-passed through the smallest 
bean first, helping to prevent heaving of the for- 
mation and reducing chance of plugging the 
anchor of the testing tool. As further fluid pas- 
sage is desired, succeeding beans may be ex- 
posed as necessary until the full opening is 
reached. 


THE COMPACT 
3S SAVE TRAVELING MOCK 
MODEL C 60 7a Cae 





Brewster Portable Rig Travelling 
Block 


Brewster engineers have taken into con- 
sideration all of the problems of a portable rig 
when designing the 3-sheave Model C-60 travel- 
ling block illustrated at the bottom of this page. 

Sheaves are 26 inches in diameter with flame 
hardened grooves ground for 7% inch API line. 
Exceptional stability is attained by mounting 
each sheave on double rows of tapered roller 
bearings. Each set of bearings is individually 
lubricated through Alemite fitting in the pin. 

Main pin is SAE 4140 heat treated steel. 5 
inches diameter. Two becket pins 134 inches 
Two bail pins 2% diameter. SAE 
4140 bail 5 inches by 3% inches at yoke, with 
6% inches opening between block. 


diameter. 


One piece side plates are of electric steel, with 
all bolts and pins countersunk. Space plates 
between sheaves prevents line pinching and 
evenly distributes load on center pin. 

Convex top is designed to conform with curve 
of crown block sheaves, thus enabling this 
Brewster “Compact 60” traveling block to be 
raised to the very maximum height. 

Maximum width of side 27% inches. Maxi- 
mum width of face 1734 inches. Overall height, 
including bail, 42 inches. Capacity 60 tons. 
Weight of Model C-60, approximately 1500 
pounds. 


Tue Model FP-60-W portable rig made by 
the Brewster Co. embodies several new ideas. 
The 45% ft, derrick is completely galvanized, 
and is raised as a single unit complete with 
crown block, by the large quadrant gear and 
small pinion drive. Elevations of this rig are 
shown on the facing page. Worm reducer used 
on quadrant drive serves as locking devices for 
derrick at all times. The front opening of the 
derrick is 321% ft. high. Removable all-welded 
side braces strengthen both front legs and add 
stability to the entire derrick. The raising 
mechanism serves as rear brace for the derrick. 
With these braces guy wires are unncessary. 
The base of the derrick is 10 ft. square, thus 
allowing an unusually large floor for drilling 
operations. 
The crown block employs four 22 inch steel 


sheaves mounted on tapered roller bearings, 


Brewster company’s compact 60 three-sheave 
travelling block specially designed for portable 
rigs. 
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FRONT LUEVATION 
DEP RKA FRONT 


Front and side elevation of the Brewster FP-60 
portable rig with derrick raised for drilling. 


with a 334 inch diameter center pin of SAE 
4140 steel. 

A transmission with four speeds forward and 
one reverse gives the engine exceptional flex- 
ibility. 

Drawworks drum is floating type, mounted 
on a live drum shaft and driven through a Twin- 
Dise friction clutch mounted between drum and 
bearing supports. 

Rotary drive is through another Twin-Disc 
friction clutch mounted on the other end of 
live drum shaft. 

The rotary used is an oilbath type of Brew- 
ster design. Machine cut flame hardened ring 
and pinion gear. Roller bearings on pinion 
shaft. Full 12 inch table opening. Table bed 
and rotary base cast of electric steel. 

The entire unit is assembled on a single struc- 
tural steel frame mounted on Caterpillar-type 
tracks with a fifth-wheel assembly at front 
equipped with tractor hitch. 


Wilson Manufacturing Co. 


A xew type friction latch on hand brake 
lever which permits locking brake lever in any 
position has been developed by Wilson. This 
‘h, illustrated on right, will provide a per- 
t feed for the drill pipe and maintain a con- 
stant, uniform pressure as low as one-half point 
on the weight indicator. 


A seconp device developed recently by 

\\ ilson contributing to safety of drillers is the 
v Wilson Automatic Cathead Safety, which 
sitively prevents injuries formerly caused by 
llers becoming entangled in rope. This cat- 


‘PRIL 1941 


sua Farce aed 


head safety operates automatically on all three 
catheads. In case the rope winds unevenly, or 
starts to build up to a second layer, the cathead 
safety trips, throws out the main clutch and ap 
plies a powerful brake which stops the cathead 
almost instantly. This brake also holds the cat- 
head and prevents dropping the load which may 
be on the catline, preventing injury or danger 
from this source. 


Aoruer exclusive Wilson feature is the 
quick acting clamp on chain guard cover. By 
simply turning the convenient hand screws 
which clamp the cover to the chain guard, the 
cover can be removed in a matter of seconds as 
Note the in- 
set in the accompanying illustration which shows 


compared to minutes heretofore. 


the simplicity of the improved type clamp which 
makes it possible to remove cover in a few sec- 
onds. This new feature is available on all new 
Wilson streamline rigs. 


Wilson friction latch on hand brake lever. 








Wilson quick acting clamp on chain guard 
covers, shown in inset. 


AN exclusive method has been developed 
by Wilson to flame-harden, grind and polish 
brake rings. The hardness of these brake rings 
is thus increased from 30-35 to 60-70 Shore 
Scieroscope to a depth of about % inch to 3/16 
inch. As a result of this special treatment, the 
rings last much longer and the brakes are 


smoother and feed more perfectly 


U. S. Rubber Stuffing Box Rings 





Diagram of U.S. Rubber Co. stuffing box rings. 


Uxw E molded grooves in the face and 
back of U. S. Perfected Stuffing Box Rings are 
a construction feature whose advantages are 


being presented by the United States Rubber 


n operation, these grooves auto 


Company. | 


matically control the sealing pressure on the 
rod. Once the gland has been tightened just 
enough to insure seal, any additional pressure 
forces the excess rubber into the grooves, and 
avoids the destructive pressure that wears down 
ordinary rings 

Another advantage is that as the rod moves 
through the rings, the internal grooves collect 
enough fluid to insure proper lubrication of rod 
and rings prolonging the service life of 
both. \dded flexibility is provided by the 
molded grooves, allowing the rings to compen 


sate for normal adjustment in the stuffing box 
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Abercrombie Pump Company Weight 
Indicator 


Abercrombie weight indicator read- 

ing directly in pounds: left is back 

view, center is front view and right 
is side view. 





Tier Abercrombie weight indicator, il- attachment to the dead line. The unit is at- 
lustrated above, is a universal-service self-con- tached to and supported from the dead line by 
tained unit that reads load directly in pounds. a hand tightened nut on the back of the indicator, 
It is quickly and easily installed and removed. and no tools are required as handles on the nut 
An adjusting screw is incorporated in the unit permit hand tightening. Cable shoes are pro- 
to give direct load in pounds with 4, 6, 8, or 10 vided for 1% inch, 1% inch or any other size 
lines on the traveling block, and this adjust- line. 
ment can be made at any time before or after The indicator is completely mechanical in 


Close-up view of recorder mechanism of the 

Martin-Decker cement pump gauge. Part No. 1 

is stop-and-go control button which actuates 

Clock No. 2. Part No. 3 is the 2000 p.s.i. pres- 

sure pen, while No. 4 is the 6000 p.s.i. pen — 

both are motivated by a single Bourdon tube 
tip. No. 5. 











design and, hence, is free from troubles due to 
leakage of high pressure fluids, or due to tem- 
perature changes. The experience-proven 
movement of the Abercrombie pressure gauge 
is employed. The oil-filled case provides a vis- 
cous damping of the dial to eliminate the effects 
of mechanical vibration. In addition to damp- 
ing the movement, the oil prevents the unbreak- 
able glass face from clouding with moisture 
condensate. 

The dial carries a vernier pointer driven 
through a planetary gear which gives a 4 to I 
multiplication of the dial reading, and the in- 
dex plate is marked to allow ready reading of 
drilling weight. 

An electric light is placed in an accessible 
portion of the cover and uses a standard 40 
watt lamp. 


Martin-Decker Cement Pump 
Gauge 


As aw aid in determining procedure dur- 
ing oil well cementing operations, it has been 
found desirable to have on the cementing truck, 
or connected into the cement circulating sys- 
tem, an accurate indicating and recording 
gauge. In providing a record for future ref- 
erence, the recorder is probably the most im- 
portant part of this pressure measuring mechan- 
ism. It records—as a time clock—the time the 
job was started and the time of completion. 
Pressure readings indicate when the plugs ar- 
rive and record maximum pressures attained as 
well as duration of the job during squeeze ce- 
menting. 

Martin-Decker Corporation has recently in- 
troduced a single-element double pen recorder 
which in effect is a combination low-pressure 
and high-pressure instrument. It gives maxi- 
mum readings of pressure changes, regardless 
of whether used on a low or high-pressure job. 
It is illustrated at the bottom of this page. 

For example, on the ordinary surface casing 
cement job, pressures seldom exceed two or 
three hundred pounds. But the same truck do- 
ing the surface work may be called the next 
day on a squeeze job, requiring several thou- 
sand pounds pressure. With the conventional 
single-pen recorder of ample capacity for the 
high-pressure job, the record produced during 
the low-pressure job would not show sufficient 
detail to be of any value for future analysis. 
However, with the new two pen instrument, pen 
number one travels the entire distance across 
the fact of the chart for a two thousand pound 
range, giving ample movement for legibility 
during the low pressure job. On reaching two 
thousand pounds pressure, or the maximum 
travel of pen number one, pen number two takes 
over and records pressures from two to six 
thousand pounds. The instrument thus serves 
as two recorders in one, but uses only the one 
pressure element. 

The Cement Pump Recorder mechanism is 
designed for cement truck use, and is con- 
structed of husky parts throughout. It incor- 
porates the unique Martin-Decker semi-auto- 
matic stop-and-go mechanism which, by merely 
pushing a button, starts the recorder writing 
when the job is begun. 
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Eastman Type-M Drift Indicator 


To eviinate the developing of photo- 
graphic drift indicator records in solutions, the 
Eastman Oil Well Survey Company of Long 
Beach, California and Dallas, Texas, has per- 
fected a new Type-M drift indicator which is 
radically different in design. It records on 
light-sensitive paper that can be loaded and un- 
ioaded in daylight. The instrument is small 
ind compact and can be handled easily and 
jtickly. 

The mechanism incorporates an arrangement 
vhereby the inclination of the well is recorded 
vy a strong light beam directed through the 
plumb-bob onto the light-sensitive paper printed 
with concentric circles, each of which repre- 
ents a degree. 

The instrument is run into the well, in a new 
astman streamlined barrel, on piano wire 
sandline, or dropped to bottom just before drill 
pipe is pulled to change bits. The barrels are 
supplied with interchangeable connections for 
all operations and small enough to run through 
tool joints in 3% inch regular API drill pipe. 

The drift indicator furnishes a positive read- 
ing when the instrument is on bottom and quiet. 
If moving, a blurred or blank record will be the 
result and erroneous data can be detected, sav- 
ing much lost time caused by misleading read- 
ings. 

The drift angle off vertical only, is available 
with the new Type M drift indicator. Direc- 
tional drift angle surveys are available with 
Eastman Single Shot and Multiple Shot Sur- 
vey Instruments. 


Eastman Oil Well Survey’s new type 
M drift indicator. 














Graver Expansion Roof and Vapor-Mizer 
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Srorace of gasoline has proved costly to 
refiners and distributors for many years, and 


with constant research and resultant develop- 
ment of products of higher octane rating and 
greater volatility, storage has become even more 
costly. 

The development of the Graver Expansion 
Roof and the Graver Vapor-Mizer marks a new 
step toward a solution of this most important 
problem and makes it possible for the industry 
to effect new economies in storage. 

The development of the Graver Expansion 
Roof makes it possible for the refiner and the 
larger bulk depot or terminal to deliver a com- 
pletely “Vapor-Sealed” gasoline to the distribu- 
tor or smaller bulk depot, and the Graver Vapor- 
Mizer enables the bulk depot and service sta- 
tion to maintain the quality of the product and 
deliver a refinery-fresh gasoline to the consumer. 

The Graver Expansion Roof, as illustrated 
on this page, is similar to the gas holder type 
having a liquid seal, but with a simplified sta- 
bilizing arrangement. Due to simplicity of de- 
sign, this equipment requires no more mainte- 
nance than that of an ordinary cone roof tank. 

In operation, the vapors above the liquid are 
always confined in the expanded roof area, and 
losses by evaporation and breathing are com- 
pletely eliminated, thus preventing the constant 
deterioration of the product through the loss of 
volatility. 

Evaporation is the direct result of saturation 
of air with gasoline. This air saturated with 
high quality gasoline vapors is expelled when 
tanks are filled or when breathing takes place 
due to displacement of contents or change of 
atmospheric temperature. After saturated air 
is expelled, fresh air always enters to become 
saturated with gallons of gasoline in vapor 
form. That vapor eventually goes out of the 
tanks to the air. This action is continuous day 
and night, winter and summer, and it is known 
that a one percent evaporation loss will drop 





Graver expansion roof with gasoline at bottom 


indicated in gray, vapor above in blue. 


the octane rating by one point and the true va- 
por pressure by better than %4 of a pound. 

In addition to the advantages gained by elimi- 
nating all loss of product, this equipment pro- 
tects the product by making it impossible for 
water to enter the tank. The effect of water 
on the quality of gasoline is generally known. 
Inhibitors used in gasoline to prevent the oxy- 
dation of saturated hydro-carbons and to elimi- 
nate the formation of gum in the product, are 
more or less soluble in water. Water coming 
in contact with the gasoline causes the inhibi- 
tor to lose its effectiveness, and gum, in ob- 
jectionable quantities, is formed. 

The Graver Expansion Roof offers complete 
protection against the entrance of rain, snow, 
or ice because its conical shaped roof is self- 
draining and drains to the exterior instead of 
to the interior. Its operation is unaffected by 
snow or ice, due to its internal stabilizing 
mechanism, and it operates efficiently regard- 
less of weather conditions. 

A large number of these tanks have been 
built and are in operation in capacities up to 
80,000 barrels and with vapor expansion ca- 
pacities up to 115,000 cubic feet. 

The Graver Expansion Roof, in addition to 
caring for the breathing of the tank itself, will 
easily handle the breathing of one or more ordi- 
nary cone roof tanks if the vapor spaces of the 
cone roof tanks are connected into the vapor 
space of the expansion roof tank. 

The Graver Vapor-Mizer as illustrated on 
the following page is a vapor conservation unit 
designed for installation at the smaller bulk 
storage plant or at larger service stations. It is 
a closed system and enables the bulk station or 
service station owner to keep a careful check on 
inventory and to eliminate breathing and evapo 
ration losses, in addition to checking against 
other losses that normally occur in the opera 


tion of a bulk plant or service station. 
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Graver Vapor-Mizer: dotted line in blue indicates 
bag in inflated position, in black shows deflated 
position. 


The Graver Vapor-Mizer consists of a welded 
steel Underwriters approved tank, in which is 
housed a gas-proof flexible fabric bag manu- 
factured under a patented process and designed 
and balanced to operate at desired pressure. The 
unit is connected to storage tanks by a vapor 
line of sufficient size through which the vapor 
passed from and to these tanks. 

The accompanying illustration shows how the 
system operates. Dotted lines in blue indicate 
the bag in inflated position—full of vapor. 
Dotted lines in black indicate the bag in deflated 
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position—vapor having been returned to the 
storage tanks. 

Operation is extremely simple. As vapor ex- 
pands in storage tanks due to increase in atmo- 
spheric temperature or filling, it passes through 
the vapor line into the Vapor-Mizer and grad- 
ually raises the bag. As vapor contracts due to 
emptying or when atmospheric temperature de- 
creases, the same vapor passes from the Vapor- 
Mizer back into the storage tanks and the bag 
gradually deflates—thus the vapor is retained 
within the system and does not escape to the 
atmosphere. 


Chieago Bridge & Iron Developments 
in Tank Venting and Gauging 


Severat interesting new developments in 
venting and gauging equipment for special 
types of tanks used for storing volatile liquids 
are reported by the Chicago Bridge & Iron Com- 
pany. One of these, the safety regulator il- 
lief valve used on Hortonspheroids having 
working pressures of from 2% to 10 lbs. per 
sq. in. It was developed to meet the need for 
a venting device that would open without fail 
under all sorts of climatic conditions whenever 
the internal gas pressure tends to exceed the 
working pressure, and that would close after 
venting with a minimum of blow down and 
remain tightly closed at all pressures within 
the working range, thus safeguarding the con- 
tents of the vessel against loss by evaporation. 
The regulator is manufactured in 6-inch and 
10-inch sizes. The 6-inch regulator has a flow 
capacity of 220,000 cubic feet of free air per 
hour at a pressure of 2% Ibs. per sq. in. and 
the 10-inch regulator has a capacity of 525,000 


cubic feet at the same pressure. The flow at 
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higher pressure is, of course, correspondingly 
greater. 

The operation of the regulator, as illustrated 
by the diagrammatic sketch, is as follows: 

Under normal working conditions, an upward 
force is exerted on the main pallet (1) by the 
tank pressure acting over the area shown as 
“A” in the sketch. The pressure in chamber 
(2), which is equalized with tank pressure 
through orifice (3), acts over an area “V” to 
exert a downward force on the pallet. 
the effective diaphragm area “V” 
ably greater than area 


Since 
is consider- 
“A”, the pallet is held 
firmly in place against the seat ring (4). In 
this way, the vent is kept tightly closed at all 
pressures within the working range. 

When the venting pressure is reached, the 
upward force of the tank pressure acting on 
diaphragm (5) in the control unit counterbal- 
ances the downward force of the calibrated 
spring (6) and causes the vertical stem (7) to 
rise, opening the pilot valve (8) and venting 
chamber (2) to the atmosphere through ex- 
haust port (10). As chamber (2) is de-pres- 
sured, the main pallet is lifted by the pressure 
acting on its underside and the excess vapors 
are vented outward through the weather hood. 

Venting will continue only as long as the in- 
ternal pressure tends to exceed the working 
When the tank pressure starts to drop 
below this, the valve (8) closes and chamber 
(2) is re-pressured through orifice (3) causing 
the main pallet to close and remain closed until 


pressure. 


chamber (2) is again vented by the action of 
the control unit. 

The regulator operates with a sufficient re- 
serve force to break a film of ice on the seating 
surface of the main pallet or the pilot valve pal- 
let. The regulator has another feature that is 
very unusual: it is designed in such a way 
that the main valve will open instantly if either 
of the flexible diaphragms becomes ruptured or 
if any working part gets out of order. This 
safeguards the vessel against damage from ex- 
cessive pressure in case the regulator becomes 


inoperative for any reason whatever. Sensitive 


Chicago Bridge & Iron Works pressure relief valve. 
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Chicago Bridge & Iron Works volume control valve. 


operation has been assured by avoiding the use 
of bearings, stuffing boxes or sliding parts. Fric- 
tion is held to an absolute minimum by the use 
of freely floating moving parts. 

Although the safety regulator was designed 
primarily for releasing excess pressure, it also 
serves as an emergency vacuum vent. The main 
pallet opens to admit air into the vessel when 
a pressure vacuum of 2 oz. per sq. in. has been 
reached. This device is manufactured for the 
Chicago Bridge & Iron Company by the Shand 
and Jurs Company of Berkeley, California. 


AortueER recent development in venting 
equipment for oil storage tanks is the diaphragm 
type of volume control valve used on tanks with 
breather roofs or balloon roofs. It opens to 
vent excess vapors to the atmosphere when the 
roof has become inflated to its extreme upper 
position, or to admit air into the tank when the 
roof is down on the rafters and a partial vacuum 


Chicago Bridge & Iron Works DLB hand guage. 
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has started to form. Construction and opera- 
tion are illustrated in the adjacent cross-sec- 
tional view. Under vacuum, the dome shaped 
cover which pivots on a hinge at the left is 
depressed by atmospheric pressure, forcing the 
lever down at the right end and opening the 
valve pallet to admit air into the diaphragm 
chamber and thence to the tank through the 
10-inch vertical riser as indicated by the arrows. 

Under pressure, the stop block contacts the 
roof rafters when the roof reaches its upper 
limit of travel. Any further upward movement 
of the roof depresses the dome shaped cover, 
opening the valve pallet and allowing vapors 
to escape until the roof has descended to the 
position where the stop block no longer bears 
against the rafters. 

At all points intermediate between the empty 
and full positions, the pallet is held tightly 
closed by the internal tank pressure cating up- 
ward on the valve cover, thus eliminating leak- 
age through the valve opening. The large diam- 
eter of the cover provides ample power to force 
the pallet open under a small partial vacuum 
even though it may have been frozen shut with 
a film of ice or otherwise stuck. An even great- 
er force is available to open the valve when the 
stop block contacts the rafters and the roof 
reaches its upper position. 


Tue DLB gauge is a new device which 
makes it possible to secure an accurate hand 
gauge from any closed storage container with- 
out loss of vapor. It may be used on Horton- 
Hortonspheres and tanks’ with 
Breather Roofs or Balloon Roofs. The operating 
mechanism is illustrated in the adjacent cross- 


spheroids, 





sectional view. The gauging procedure is as 
follows: 

The gauger opens the closure and unreels 
the tape until the hollow bob enters the liquid. 
It floats momentarily at this point. This re- 
lieves the tape of its weight and allows the 
horizontal lever in the housing to rise and lock 
the reel preventing further payout of tape. By 
reading the tape at this point, which indicates 
the distance from the window to the liquid sur- 
face, and, by subtracting this reading from the 
known height of the window above the tank bot- 
tom, the gauger quickly determines the approxi- 
mate depth of liquid in the tank. This indi- 
cates the place at which the surface indicator 
should be attached to the tape. 

After floating temporarily, the bob fills with 
liquid through the small holes near the tip and 
sinks. The return of its weight to the tape 
causes the locking mechanism to release the 
reel. The gauger then unreels the tape until 
the place for attaching the indicator is opposite 
the door. At this point, he shuts the closure on 
the tape to prevent escape of vapor, opens the 
door and clips the indicator onto the tape. He 
next closes the door, opens the tape closure and 
unreels the tape rapidly at first and then more 
slowly as the bob approaches the tank bottom. 
The instant the bob touches bottom, the locking 
device stops the rotation of the reel and thereby 
stops the payout of tape. The spring actuated 
lever at the top maintains a constant tension 
in the tape thus preventing the possibility of 
an erroneous reading due to too much slack. 
At this stage, the surface indicator is partly 
immersed in the liquid. 

To obtain the actual gauge reading, the 
gauger then reels up the tape and reads the 
depth of liquid on the indicator. 


Oceco Water Draw Off Valve 


@ceco Division of The Johnston & Jen- 
nings Company, manufacturers of flame ar- 
restors, vent valves, swing line equipment, 
gauge hatches, automatic tank gauges, etc. have 


designed a new water draw-off valve for tank 
service. Illustrated below is the 2 in. by 1% 
in. all bronze construction type. The same valve 


is also available in 3 in. by 2 in. and 4 in. by 3 


Cross section and dimension drawing of the Oceco water draw-off valve. 
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in. sizes with steel bodies and corrosion resist- 
ing valves, stems, and valve seat inserts. 

It will be noted that the design employs a 
unique double valve construction arranged so 
that even when the tank is filled the outer valve 
can be removed for servicing while the inner 
valve that extends inside the tank remains 
closed. The outer valve disc has a composition 
facing that may be removed for replacement. 
Material of construction provide resistance to 
corrosion and stuffing boxes are eliminated. 
When the valve is closed the stem bore is com- 
pletely shut off from the liquid; when open a 


Mideo Bailer Company 


Tite Midco slush pump valve and seat illus- 
trated at the bottom of this page embodies several 
new features including: 

The curved surface of the seat, which allows 
the fluid to pass freely, not having any angles or 
tapers to obstruct the flow and cause turbulence 
or cutting action. Further, instead of having 
a hair line shut off on the rubber insert, the 
curved surface of the insert corresponds with 
the curve on the seat and gives a complete shut 
off making it almost impossible to lose prime 
on the pump. 

In the operation of these valves and seats the 
insert strikes the face of the seat first, breaking 
the shock then the bottom plate strikes the case 
hardened removable bushing which absorbs 
halance of shock. 

The Midco seat has a case hardened remov- 
able bushing that can be removed and replaced 
easily. 

The Midco valves and seats are constructed 
so that in the event the insert wears out, the 
bottom plate goes down on the inside of the 
seat and does not strike and deface the seat. 

In each series, the valve assembly may be 
used in any make of pump by changing the top 
stem to fit the guides in the pump caps. 

\ll parts other than the rubber insert are 
made of the best forged alloy steel obtainable. 
No cast parts throughout valve or seat. 


Two types of clean out bailers or sand 
pumps are manufactured by Midco Bailer Com- 
pany, both of which are illustrated on this page. 


Midco slush pump valve. 
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conical seat on the valve stem seats into a cor- 
responding seat in the bonnet sealing off around 
the stem bore. The valve can be locked to pre- 
vent unauthorized withdrawals. Maximum pro- 
tection against freezing is also provided. Both 
valves are operated by the same stem with the 
inner valve closing first so that the chamber 
between the two valves can be drained before 
the outer valve closes. Provision is made for 
draining the valve stem chamber when installed 
vertically so that in neither case can water be 
trapped in this chamber to freeze and damage 
the valve. 


The type F5 is a Line Travel Type pump to 
be used either on sand or drilling line. The 
plunger design permits weight to be placed be- 
low sleeve as shown in illustration. 

The type G pump has standard tool pin out- 


ES 
Midco type F5 bailer on left == 
and type G bailer on right. E 
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side connected to sleeve inside pump by very 
substantial solid steel rod. This permits jars 
and sinker or stem to be run above pump and 
consequently it can be jarred loose in case it 
should become stuck during reconditioning 
operations. 

All replacement parts are fit to template and 
quickly and easily interchangeable at well. This 
eliminates necessity of taking pump to machine 
shop for repairs except in rare instances. 

Several types of bottoms are available, all 
interchangeable at well as conditions demand 
and are faced with very hard metal at points 
of extreme wear. 

To operate type F5.—, plunger assembly is 
removed from tube after head has been un 
screwed. Line is then run through head and 
sleeve and babbitted into plunger. Complete 
assembly is then replaced in tube. When pump 
has reached bottom of hole plunger assembly 
will travel downward through tube. When 
picked up, velocity of fluid drawn into tube will 
carry with it debris, bottom valve acts as trap 
and sand pump is withdrawn from well. 

To operate type G pump.—, rope socket or 
jars are placed on tool pin, set screws holding 
plunger rod are removed and pump is ready for 
operation. 

Sturdy construction of either type pump per- 
mits hard spudding or drilling when necessary 
to loosen sand or shale before removal from 
well. This practicaily eliminates use of bit or 


other tools during cleaning out procedure. 


The Saunders Panel Valve 


Fic. 1 shows a plan of a 5-valve panel de 
veloped by Saunders Valve, Ltd., of England 
having valves numbered 1, 2, 3, 4 & 5, and flanged 
connections A, B, C, D & E. Fluid admitted at 
“A” can either flow through valve 1 and emerge 
at “C”, or through Valve 2 and through port 
“X” by way of a bypass chamber and port 
“X!” to merge at “E”’. 

Fluid admitted at “B” can flow either through 


Saunders Figure 1: five way mixing unit. 
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Saunders Figure 2: five way distributing unit. 


Valve 3, Valve 4 or Valve 5. 
Valve 4 it can be mixed with that flowing 


Flowing through 
through Valve 1 to emerge at “C”. Flowing 
through Valve 3 the fluid emerges at “D” and 
flowing through Valve 5 it emerges at “E”. 

Thus an almost unlimited number of com- 
bined operations is possible. For instance again 
Fig. 2 shows a plan of a 5-valve panel having 
valves numbered 6, 7, 8, 9 & 10 and flanged con- 
nections F, G, H, L, J & K. The central chamber 
“F” is the inlet, and is common to the five 
valves. These can either be operated in se- 
quence, all at the same time, or in any order 
peculiar to the application in hand. In this 
case G, H, I, J & K are all outlets. 

Alternatively, five different fluids introduced 
at G, H, I, J & K can be porportioned and the 
mixture taken off at “F”. 

For the handling of corrosive fluids, or those 
otherwise harmful to cast-iron, panels are sup- 
plied with interiors and flange faces lined with 
hard rubber. For abrasive fluids on the other 
hand soft rubber linings are supplied. 

As with the standard Saunders Valve’ diff- 
erent grades of diaphragms are available for 
various duties. 


Web Wilson Rotary Connector 


Tue most recent development in a drilling 
hook replacement is the connector available 
from Web Wilson Oil Tools in either 100- or 
500-ton capacities illustrated on this page. Im- 
portant features include an oil bath in which 
the shank and bearing operate, giving a damp- 
ened or dash-pot spring action as well as per- 
fect bearing lubrication. The dampened spring 

ion eliminates bouncing the pin on the box 

| of a stand of pipe while running out of 
he hole. 

"he connector has a 10-inch spring travel. 

will be noted in the drawings that with the 
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connector, the elevator is used while drilling. 
The elevator and links do not bounce against 
the swivel; because the rat-hole is deeper, the 
swivel when not in use is down closer to the 
derrick floor for ease in lubrication and repair, 


Sectional view of 500 ton 
Web Wilson connector. 
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Web Wilson connector shown on left used in 
running drill pipe; in the center, drilling; and 
on right, setting casing. 
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and a quicker pick-up of the swivel is possible 
by locking the elevator on the swivel adaptor. 


No special length rotary hose is necessary. 

A simple lock system has been developed 
which allows locking in either of two positions 
for running pipe, yet when locked in the drill- 
ing position there is sufficient rotational free- 
dom to allow for picking up pipe from the rack. 

The swivel bail clevis and adaptor have been 
developed to effect the greatest possible economy 
of parts. The clevis is never removed from the 
swivel but to change elevator adaptors, and 
the adaptors may be furnished to fit as many 
as three different elevator sizes. The same 
clevis is used with the single-bail casing ele- 
vator when setting casing. 


Walworth Lubricated Plug Valves 


W atworrn alloy steel ball bearing lub 
ricated plug valves with sealed stuffing box 
and selective lubrication, were designed for 
service at extremely high pressures. These 
valves are particularly adaptable to oil field 
work on Christmas trees, mud lines, and recy 
cling installations. 

There is no gland adjustment on these valves. 
The stuffing boxes are packed at the factory 
with several rings of metallic foil packing in 
the top and in the bottom. These foil packing 
rings are separated by a metal lantern ring 
When the 


valves are assembled the lantern and packing 


which is split circumferentially. 


rings are permanently compressed by the gland 
The annular spaces on each side of the lantern 
When 


necessary to repack, it is a simple matter to 


ring are then filled with plastic packing 


feed additional plastic packing into the stuff 
ing box through the regular pressure connection 


(Continued on page 76) 


Section through top horizontal lubricant groove 

of Walworth lubricated plug valve. Top; red 

indicates feeding of lubricant to both upstream 

and downstream sides: Bottom; red indicates 

feeding of lubricant under pressure to down- 
stream side only. 
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NEW INTERCHANGEABLE PARTS 
AND ACCESSORIES 


keep “‘Oilwell’’ and Wilson-Snyder Steam and Power 


Slush Pumps modern and up-to-date 


Constructed in accordance with time-proved design principles for 
oilfield service, “Oilwell” and Wilson-Snyder Slush Pumps are not 
made obsolete by subsequent improvements. As improvements 
are made they are incorporated in fully interchangeable parts and 
accessories which can be applied to pumps in service. Send now 
for information on the following new developments: 


+ Type “HD” Roller-Bearing Fluid Liner Spacers 
+ Improved Type “C” Streamlined Valves and Seats 
+ Roller-Bearing Valve Gear (for No. 20 and “Super” Steam Pumps) 





(— STEAM SLUSH PUMPS 
No. 16 No. 18 No. 20 “Super” 
Steam-Cylinder Diameter by (two sizes*) (two sizes*) 
Max. Liner Size by Stroke ..(Inches) 12x6 14x7'¢ 164%4x734 164%4x7% 
x16 x18 x20 x20 
Number and Size of Suction Openings.... 1-6” 3-10 1-10” 3-10" 
Hydraulic Test Pressure, 

Discharge .............(Lbs./Sq. In.) 2000 3000 4000 4000 
Maximum Working Pressure, 

NEES. ccccveccccose (Lbs./Sq. In.) 1200 1800 2500 2500 
Maximum Steam Pressure. .(Lbs./Sq. In.) 300 400 350 350 
Normal Operating Speed ......(R.P.M.) 55 50 50 50 
Theoretical Displacement 

at Normal Speeds .......... (G.P.M.) 410 622 771 771 
Stalling Load 

at Max. Steam Pressure .... (Pounds) 33,800 61,700 72,600 72,600 
Gross Weight: Domestic. ...... (Pounds) 8,300 14,400 20,300 20,850 

ee ee (Pounds) 8.800 15,000 21,200 21,800 


*Both the No. 20 and the “Super’’ Pumps are also available with 15” diameter 


THE “OILWELL” F. D. PORTABLE DUCK’S NEST 
WITH TURBO DRAFT-FAN AND BURNER 





steam cylinders designed for a maximum working pressure of 400 lbs. per sq. “YJ 




















Using the time-proved, forced-draft meth- 
od of firing, the “Oilwell” F. D. Portable 
Duck’s Nest has repeatedly demonstrated 
money-saving advantages in the operation 
of oilfield steam power plants. The unit 
comprises a refractory-lined, welded, steel 
frame with built-in, steam-turbine driven 
draft-fan and burner arrangements for fir- 
ing with either gas or oil or a combination 
of both. It can be furnished for locomotive- 
type oilfield boilers of any size or make. 


ADVANTAGES... 


Increases boiler output. In a furnace of ample vol- 
ume, fuel and air are thoroughly mixed, causing 
early and complete combustion with’no flames enter- 
ing the tubes. Positive-pressure (provided by forced- 
draft) fills the entire firebox with the products of 
combustion and results in uniform flue-temperature. 





Reduces transportation and installation costs. F.n- 


tirely eliminates the use of stacks. 


Saves fuel and water. Uses only a small percentage of 
the steam required for either a stack jet or a steam 
atomizer (for oil firing). 






















ond Roller-bearing Valve Gear.- 
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“Oilwell” No. 20 (16%"” x 734” x 20”) Steam 
Slush Pump with Type “HD” Liner Spacers 
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THE “OILWELL” NO. 64 
UNIVERSAL 
HOISTING UNIT 


Simplicity based on time-proved design 
| principles makes this compact and port- 
| able hoisting unit outstanding in perform- 

ance and low-cost operation. Features 


include: 

Two speeds to the rotary and four to the drum. 
Instantaneous reversing — steam-rig simplicity of 
controls. 

May be driven by either internal-combustion engines 
or steam and is easily converted in the field. Either 
one or two internal-combustion engines may be used, 
with a wide choice as to capacity, fuel and make. 
When two engines are used, a dual drive permits 
compound or separate operation. 


Extreme flexibility in setting power pump is provided 
by idler pulley. 


baer. 
Friction-clutch rotary drive facilitates spinning pipe fee) 
and saves time in making trips. rg 
Roller chains and cut-tooth, heat-treated steel i 
sprockets in sealed oilbath enclosures provide all 


speed reductions. 


All grease lubrication fittings are grouped on a cen- 





TWO/A 
ye “OILWELL” NO. 14P-HD (7%” x 14”) 





The new “Oilwell” No. 14P-HD Power Slush 
Pump equipped with Type “HD” Roller-bear- 


ing Liner Spacers. 





Puncyolat increase output and 


reduce operating cost of “OILWELL” 


Machinery 





One of several similarly equipped and mounted “Oilwell” No. 64 Universal 
Hoisting Units recently shipped to a South American oil field. In service, the 
hoisting unit remains on its wagon mounting. A special derrick substructure 
permits backing the assembly into place. 


SPECIFICATIONS 


Recommended Max. Drilling Depth: with 41,” 


Drill Pipe (6 lines).. (Feet) 5000 
Recommended Max. Drilling Depth: with 31,” 


Drill Pipe (6 lines).. (Feet) 6000 


ey ie etn cada b se nuke eedee seed seeeseeedende (Inches) 16 
ee Sn cso Ga caddcdce ee derevenebeus sane (Inches } 26", 
Brake Rims, Diameter by Face Width ............cccccccecceseees (Inches! 46x7% 
RT, COOGEE «60:00 6:0:05060560 00.0 650000060000000006600000000008 (Feet) 24 
Se MOONE wns6bdanerneeessse0ds ocd ee 0sbecnnsnsbeeneneenes (Feet) 6', 


es, CNS GUGUIIINE CORIO oo oo 00d. 00006000 sb ede descseceeres (Feet) 8 
Weight, Complete for Internal-Combustion mene | Drive 


but less Engine and V-belts ..... .(Pounds) 21,850 


Power Slush Pumps to meet more severe drilling conditions: 


sy WILSON-SNYDER NO. 18-P (7%" x 18”) 


-— 


Fully recognizing the increasing severity of operating requirements for power 
slush pumps, “Oilwell” and Wilson-Snyder have developed, time-proved, and 
introduced two sturdy new models. The complete line of “Oilwell” and Wilson- 
Snyder Slush Pumps (listed in the following table) includes a dependable pump 
of efficient size and ample capacity for every drilling need. 


POWER SLUSH PUMPS 


No No No No No 
12-P 612-P 16-P 14P-H0 18-P 20-P 


Maximum Liner Size by Stroke ......(Inches) 5x12 6xl2 6x16 7%x 7%x 7%x 


Hydraulic Test Pressure, 14 18 2 
END ccccccccccosccescses (Lbs. /Sq. In.) 2000 3000 3000 4000 4000 4500 
Maximum Working Pressure, 
DO. vcstevstdareeneceees (Lbs. /Sq. In.) 1200 1800 1800 2500 2500 3000 


Maximum Recommended Speed ...... 
Maximum Working Pressure with 

Full-Size Liners at Max. Speed (Lbs./Sq. In.) 540 520 520 765 765 £825 
Theoretical Displacement 


-(R.P.M.) 65 65 60 60 55 55 


ot Riamianets BPOSE «cc cccccccccccces (G.P.M.) 251 364 447 570 673 850 
Maximum Recommended Brake 

Horsepower Input at Max. Speed ...... (H.P.) 92 129 159 300 353 480 
Gross Weight with Short Skids: 

Domestic ‘6 .....(Pounds) 7500 10290 14785 23600 28700 44416 

DEE Sdcevuncspeecersnessvesedee (Pounds) 7900 10880 15393 24300 29700 45931 











provided for this purpose. These valves may 
he repacked under pressure in either the open 
or closed position. Special packing sticks are 
required, and regular lubricant should not be 
used for packing 

The use of selective lubrication makes it pos 
sible to feed lubricant to the downstream seating 
surfaces of the valve even when the valve is in 
the closed position and under pressure. The lub 
ricant grooving is divided into two systems as 
will be seen by reference to the accompanying 
illustration: one upstream; and the other down 


stream. Lubricant passages in the plug con 


nect automatically with the downstream lubri- 
cant system only, when the valve is in the closed 
position, The lubricant pressure is applied 
only to the downstream side and forces the 
plug away from the body seat back against 
the line pressure, thus providing space for the 
lubricant film. 

When the valve is open, lubricant passages 
connect to both the upstream and downstream 
lubricant systems and, as the plug is then in 
balance, the lubricant can be applied to all 


surfaces. 


McEvoy Fluid Weight Gas Lift 


Tie Fluid Weight Gas Lift, developed by 
McEvoy Company as illustrated on this page 
consists of a mechanism mounted on a Range 2 
joint of tubing. This mechanism consists of 
an enclosed Neoprene diaphragm and stainless 
steel gas inlet valve (Fig. 1, red); a 3% inch 
oil tube, approximately sixteen feet long and 
234 inch gas injection tube, approximately 
nineteen feet long. (Fig. 1) These tubes are 
welded to the outside of the joint of tubing. 
The lower end of the oil tube connects to the 
back face of the diaphragm ; the upper end, to 
the inside of the tubing. The gas injection 
tube conducts gas admitted from the casing 
through the gas inlet valve to the inside of the 
tubing. 

The lift utilizes the principle that a column 
composed of a mixture of gas and fluid (Fig. 


3A) is lighter than an equal column composed 


McEvoy Fig. 1 McEvoy Fig. 2 





16 


McEvoy Fig. 3 


McEvoy Fig. 4 


$4 


McEvoy Fig. 5 





only of fluid (Fig. 3,B). These columns are 
contained in the tubing (Fig. 4,A) and in the 
oil tube (Fig. 4,B), respectively. The hydros- 
tatic pressures exerted by these columns act 
upon opposite faces of the diaphragm (Fig. 4, 
€ and D) which, in turn, controls the gas inlet 
valve. 

Given the depth of the well to be produced, 
the height of the fluid ievel in the well and 
the gravity, or weight, of the fluid, the number 
of valves required is determined through the 
use of a simple formula. Assuming for sim- 
plicity, that two valves are required, the installa- 
tion and operation of the valves are as follows: 

Before the valves are run into the well, the 
oil tube of each is filled with fluid correspond- 
ing in weight to that in the well to be produced. 
This fluid exerts pressure on the back face of 
the diaphragm, which moves and closes the gas 


inlet valve. When the valves are run into the 
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McEvoy Fig. 6 

well and submerged in fluid, the fluid in the 
tubing, being of the same height and weight 
as the fluid in the oil tube, exerts equal pressure 
on the front face of the diaphragm. ‘These 
equal pressures allow the diaphragm to return 
to its normal position and the gas inlet valve is 
opened. When tubing is in place and surface 
connections are made, input gas is introduced 
into the casing through a surface choke. 

, dark blue 


column) down the casing, through the open 


This gas forces the fluid (Fig. 1 


gas inlet valves into the tubing and up around 
the bottom of the tubing. Fig. 1 represents 
the well immediately after this fluid movement 
has uncovered the top valve. Input gas (light 
blue column) now enters the tubing through the 
open gas inlet valve and gas injection tube. 
This gas is applied toward raising the fluid in 
the tubing to the surface. (Fig. 1, dark blue 
and light blue column). 

As the downward movement of the fluid in 
the casing continues, the lower valve is uncovy 
ered. (Fig. 2). Input gas now enters the tub- 
ing at this lower point and again is applied 
toward raising the tubing fluid to the surface. 
When the aerated column (Fig. 2, dark blue 
and light blue) created by this gas passes the 
top valve, unequal pressures are created upon 
the faces of the diaphragm, inasmuch as the 
aerated column in the tubing, (Fig. 4,A) does 
not weigh as much as the fluid column in the 
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jl tube, (Fig. 4,B). The fluid column in the 
i! tube (Fig. 4,B) exerts on the back face 
oi the diaphragm (Fig. 4,C) enough greater 
force than that exerted on the front face by the 
acrated column in the tubing (Fig. 4,D), to 
actuate the diaphragm and positively close the 


gis inlet valve. (lig. 4). The flow of gas into the 
tubing at this upper point is stopped immedi 
ately. As long as fluid remains in the tubing, 
creating equal pressures on the faces of the 
diaphragm, the lower valve remains open (Fig. 
5) and admits gas into the tubing. This lower 
valve is closed only when a head of gas from 
the formation aerates the fluid in the tubing. 
\s soon as this head passes and the fluid in 
the tubing reaches the same height as the 
fluid in the oil tube, the lower valve again opens 
and admits gas into the tubing. 

(he operation would be the same in a well 
requiring more valves. Gas is admitted only 
at the lowest uncovered valve and all valves 
above, not covered by fluid, remain closed. 

lhe device is also furnished in an intermitting 
type, which is a modification of the same prin- 
ciple. The intermitter is used in wells which 
have low producing capacities, or where the 
amount of fluid must be regulated. 

lhe intermitter is used ordinarily in con- 
junction with a production packer and cham- 
ber. The packer is sect 


directly below the 


hottom valve in the installation. The chamber, 
constructed of as large a size pipe as is pos- 
sible to run into the well casing, extends from 
the hottom of the packer to, or near, the hottom 
of the well. A standing valve is installed in 
the bottom of the chamber. This chamber is 
used where it is desirable to keep input casing 
pressure off the producing formation. 

‘ig. 6 represents the Fluid Weight Inter 
mitter installed in conjunction with a packer 
and chamber. The gas inlet valve is closed, 
due to the hydrostatic pressure being exerted 
on the back face of the diaphragm by the 
column of fluid in the oil tube. Well fluid, 
(blue) builds up in the chamber until it reaches 
the level of the fluid in the oil tube. When 
this level has been reached, equal pressures 
are exerted upon the faces of the diaphragm, 
inasmuch as the column of fluid in the tubing 
is equal in height and weight to the column 
of fluid in the oil tube. These equal pressures 
allow the diaphragm to return to its normal 
position and the gas inlet valve is opened. 
Input gas (blue) is introduced into the cham- 
her through the pipe shown. This gas, at- 
tempting to displace the fluid in the chamber, 
Closcs the standing valve and forces the fluid 
pward in the tubing to the point where gas 
cing admitted through the gas injection 

From that point, the fluid is raised to 
the surface by this gas. 
soon as the chamber and tubing, up to 
evel of the oil in the oil tube, has been 
mpvied of fluid, the fluid in the oil tube, exert- 


ng a greater pressure than the aerated column 
n the tubing, again forces the diaphragm to 
‘los: the gas inlet valve. The valve remains 
closcd until another head of fluid has built up 
to the level of the oil in the oil tube, at which 
time equal pressures again open the gas inlet 
valve and the operation is repeated. 
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Hunt Safety Pop Valve 


Bpeveroren by the Hunt Tool Company, 
this valve, illustrated below, is approved by the 
A.S.M.E. for steam pressures from 50 to 500 
lbs. and for gas and air pressures from 50 to 
3,000 Ibs. Available in the flanged or screwed 
type and in two inch size with body of nickel 
steel. The cap, lever and adjustment screw 
are bronze and the valve and seat are cast 
S-monel metal. The valve stem is 18-8 stain 
less steel. Spring is a special heat resisting 
steel and is chrome plated to increase resistance 
Note in the illustration that the 


sections are indicated in blue, the body in red 


to rusting. 


and the inside in gray. 


Hunt safety pop valve with sections in blue, 
body in red and inside in gray. 








Crane Steel and Iron Valves 


Jue latest development in the field of 
small steel valves for steam and oil services is 
a new line just announced by Crane Co. 

To satisfy all service requirements to which 
such valves may be subjected, this new line 
includes gates, globes, angles, and checks, in 
sizes %4 to 2-inch, inclusive, and embodies both 
inside screw and O.S. & Y. construction, union 


and bolted bonnets, screwed, socket weld, and 
flanged ends. 

It will be noted from the accompanying illus- 
trations that these valves are unusually com 
pact and rugged. Some are forged; some are 
cast. The forged valves are pounded out of 
billets made to conform to the requirements 


of A.S.T.M. 


Bodies are bored and threaded on new ma 


Specification A-105, Class 11 
chines especially built for the purpose 

The castings for the gate valves and the 
vertical ball pattern check valves, however, are 
an innovation in steel foundry practice in the 
valve and fitting industry. The steel is melted 
by high frequency induction methods with ex 
acting control of composition and temperature 
The result is radio-cast steel, so-called because 
of the development and control of foundry 
technique and periodic x-ray and gamma ray 
radiographic inspection of castings. 

\ new and complete line of standard iron 
body wedge gate valves for 125 Ibs 


Ibs. cold 
brought out by Crane Co 


steam, 200 


working pressure has just been 
This new line in 
cludes both the brass trimmed and the all iron 
patterns with O.S.&)S 


sizes 2 to 


, or non-rising stem, in 
\lso, the quick 
opening and the Underwriters’ 


2-inch, inclusive 
patterns, the 
alloy trimmed, alloy cast iron valves for process 
work, and the standard iron body valves for 
marine cargo oil systems. 

Among the important features of these new 
valves is the redistribution of body and bonnet 


materials, which eliminates all excess weight 


Sectional view of Crane Company cast steel 


600 Ib. gate valve. 
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Sectional view of Crane Company iron body 
O. S. & Y. rising stem gate valve. 


and yet complies with all standard requirements. 
Handwheels are of strong malleable iron; deep 
stuffing boxes permit a generous amount of 
packing; the body-bonnet joints employ a flat 
gasket closely bolted together so that gasket 
compression is evenly distributed; seat rings 
are of the shoulder type to retain tight contact 
with the body in spite of the difference in ex- 
pansion characteristics. 


Newman Hender High Pressure 
Valves 


Newman, Hender & Co. Ltd., of Wood 
chester, Glos., England, have recently intro- 
duced complete ranges of high-pressure valves 


for all oil field services. They include cast 


iron, cast steel and forged steel gate, globe and 


check valves to the latest S.O.D. and B.P.M. 
Specifications. 






FLAT GASKET JOINT 


RENEWABLE 70 
SEATING 


BRODY OF ROUNDED 
FORM. MACHINED 
FROM THE SOLID 


78 


Cast iron gate valves are for working pres- 
sures of 125 lbs. per sq. inch saturated steam, 
and cold water, oil or gas pressures to 200 Ibs. 
per sq. inch (non-shock). Cast steel gate valves 
are specially designed for refinery services 
for pressures up to 1,500 Ibs. per sq. inch at 
goo deg. F. Constructional features include 
rounded bodies and circular cover flanges to all 
valves above S.O.D. Series 15 — 150 lbs., these 
valves having oval flanges. 
vided with six bosses for by-pass and drain 


3odies are pro- 


connections, and bonnets have pressure reliev- 
All valves can 
be repacked under pressure when fully open. 


ing or condensing chamber. 


The solid wedges are amply guided in the 
body and attached to the spindle by means of 
a horseshoe type slot in the top. The spindle 
rises through a stationary handwheel and gives 

indication of the 
Series 16 


a clear 
3.P.M. iron and 
Series 25 and 40 in cast steel have outside 
screw spindle and yoke, and double disc parallel 


wedges. 


gate position. 


Valves in cast 


Cast steel wedge gate valves, B.P.M. Special 
Series and A.S.A. Series are the same as cor- 





Newman Hender forged steel check valve. 


Newman Hender forged steel stop valve. 


GUIDE TO ENSURE 
CLACK SEATING 
EVENLY 


HEAVY HEXAGONS 
HAVING FULL 
DEPTH THREAD TO 
—-A.P.1. OR OTHER 
STANDARD PIPE 
THREAD 
SPECIFICATIONS . 








Newman Hender forged steel gate valve. 


responding S.0O.D. Valves with the exception 
of flanges which are in accordance with B.P.M 
special requirements. 


FPorcen steel globe, gate and check valves 
are suitable for working oil, water, gas or 
steam pressures to 1,350 lbs. per sq. inch at 
temperatures up to goo deg. F. and cold non- 
shock pressures to 3,000 lbs. per sq. inch. Globe, 
stop and check valves are either of the straight- 
through or angle pattern. Ball check valves. 
vertical or Y pattern, hydraulic stop and Y 
valves with inside screw spindle suitable for 
hydraulic working pressures to 6,000 Ibs. per 
sq inch are also manufactured. All valves 
except the vertical ball check and hydraulic 
The vertical ball 
check and hydraulic valves can be supplied 


valves, have renewable seats. 


with either integral or renewable seats. For 
fine control of oil fuel etc., valves have needle 
point stem, and those for the handling of cor- 
rosive fluids used in refining have revolving 
disc type clacks and seats. On stop, Y and 
gate types, a machined face on the spindle 
which makes contact with a corresponding seat- 
ing on the underside of the bonnet enables 
the valve to be repacked under pressure when 
fully open. Oil service valves have a ground 
ball joint contact between body and bonnet, 
whilst services have a flat 


those for steam 


gasket joint contact. 


Hiicu pressure “Bar-Stock” Valves with 





tt 


omg 


: ee : ie 
bodies and trimmings made from bar materials 


in bronze, carbon steel or stainless steel and 
suitable for working pressures to 1,000 Ibs. pet 
sq. inch are also featured in these ranges. 
These valves are extensively used for the fine 
control of most high pressure corrosive services 
and, when required, can be supplied in other 
metals for special services. 

Two patterns — straight through or angle — 
are made with needle or button type clack 
The clack is held in position by a pin fitted 
through the spindle and is free to rotate on 4 
vertical axis, thus ensuring perfect seating 
contact. 
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Gaso Slush Pump 


Gaso Pump & Burner Manufacturing 
Co.. announces development of a line of slush 
purps, incorporating features of Gaso’s pipe 
line pumps. The slush pumps will be ready 
for shipment in the early part of May. 
One entirely new slush pump has been de- 
signed by Gaso engineers. Two others will be 
d to the line by supplying slush fluid ends 
o well established pipe line models. 
\ cross section of the new Gaso slush pump 
is shown here. Principle features are: slush 
type valves; large valve openings; individual 
valve chambers; deep stuffing boxes: 
lapping rods; babbitt lined shell bearings; 
flood lubrication; large roller bearings; alloy 
steel cranks set at ninety degree angle; alloy 
steel lapped hearingbone gears. 
The new Gaso slush pump is 5 


no over- 


in. by 8 in., 
with a minimum capacity of 168 G. P. M.’s, 
against 510 lbs. maximum working pressure. 


New Lease Pumping System by 
Kohe Co. 

Is KEEPING with the modern trend of 
hydraulic power transmission, a new develop- 
ment which has seen rapid growth during the 
past year is the multiple hydraulic pumping 
This 
new pumping system combines the advantages 
of the central power with the high efficiencies 
and low operating costs of hydraulic power 


system introduced by Kobe Company. 


transmission. 

The central hydraulic power plant distributes 
power oil from a manifold through small pipe 
to individual wells which are equipped with 
hydraulic bottom hole production units. At the 
point where each individual well line leaves 
the manifold a needle valve and pressure gauge 
The the 
amount of power oil directed to each well and 


is located. needle valve controls 
thereby affects the speed of each pump to the 
extent that they can be easily adjusted to it 
the iridividual well production requirements. 
Gauges indicate the stroke at which each pump 
is operating, reveal bottom hole pressures and 
can be used to determine pumping fluid levels 
— besides other important production facts. 

The central plant illustrated on this page 
shows the pumper checking operations of five 
wells on a multiple hydraulic well installation. 
These particular wells are 4,200 ft. deep, located 
on a 20-acre spacing and are producing their 
allowable of approximately 50 bbl. each per 
day 

This system is highly flexible and insures a 
minimum capital investment at any given time 
in the life of a lease. 


Multiple hydraulic well installation by Kobe Co. 
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Typical Construction Features found in Series 1800, Series 1500, Series 1700 and Series 2600 Gaso Pumps 


Cross section of new Gaso slush pump. 
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Viking Model LQ-127 rotary pump; rotor and 
idler indicated in red. 





Viking Rotary Pump 


Tuis pump recently developed for oilfield 
service by the Viking Pump Company is illus- 


trated above. It has a capacity of from 30 to 





go gallons per minute depending on r.p.m., 


lifts up to 20 ft. and is capable of pumping 
against pressure of between 50 and 100 Ibs. 

With every revolution of the pump shaft a 
definite amount of liquid is drawn into the 
pump, filling the spaces between the teeth in 
the idler and rotor as they pass the inlet port 
The liquid is forced out of these spaces into 
the outlet or discharge port by the meshing of 
the teeth at a point midway between the two 
ports. 

The amount pumped per minute varies in di 
rect proportion to the revolutions per minute 
of the pump. shaft. 

When 


mesh they 


rotor and idler (indicated in red) 


form a complete barrier between 
When the from 


the rotor a suction is created and the opening 


ports. idler is drawn away 
is filled with the liquid being pumped. When 
the space between rotor and idler teeth is filled 
the rotor and idler teeth again come into mesh 


forcing the fluid out the discharge port 
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Pacific Pump Works balanced floating seal for high suction pressure, high temperature conditions. 


Pacific Pump Works Floating Seal 


@we of the outstanding developments of 
modern centrifugal pump design is represented 
by the Pacific stationary floating seal. This 
patented, hydraulically balanced, non-seizing 
pressure break-down device is used to reduce 
suction pressure on pump packing or to balance 
the thrust on high pressure, multi-stage cen- 
trifugal pumps operating under either high or 
low temperature conditions. 

The Pacific stationary floating seal is the 
result of considerable research and development 
to construct a device which would not have 
any wearing surface and therefore could sus- 
tain efficiency over a longer period of time 
than could be done by other methods. 

As shown in the cut-away section, the float- 
ing ring is stationary. 
rotate with the shaft. 


The two outer discs 
A fluid seal is main- 
tained between the faces of the stationary ring 
and the two outer rotating discs at all times. 
The parts have no metal-to-metal contact and 
no resulting wear. The floating ring has a 
large clearance in the bore and the center ring 
remains stationary even under severe cases of 
vibration. This eliminates any possibility of 
the parts seizing and shutting down the pump. 

From the illustration it can be seen that the 
floating seal shown at “A” balances the thrust 
of the rotating assembly with pressure drop 
to suction pressure in a by-pass chamber. The 
floating seal at “B” drops the suction pressure 


touching the rotating discs by reason of the 
balanced pressure across the faces. The sta- 
tionary ring automatically balances whether 
the pressure drop is 200 pounds or 2,000 
pounds. All parts are made of corrosion-proof 
material when necessary, and sealing faces are 
hard faced to eliminate wear. 

All Pacific high pressure, single and multi- 
stage pumps can incorporate in their design 
provision for the installation of a stationary 
floating seal where pumping 
warrant. 


conditions 


New Truck Pump Development 
by Blackmer 


BDevecopment work and tests on two new 
truck pumps, 50 and 90 g.p.m. has just been 
completed by Blackmer engineers and produc 
tion is now under way. 

This latest Blackmer truck pump embodies 
many important new features. Quiet opera 
tion has been achieved by improved bucket de- 
sign, changes in intake and outlet ports and a 
general re-designing of the pump proportions 
The new relief valve has a high lift, which 
eliminates chatter, even when used with pre- 
set meters and quick-closing discharge valves. 
The relief valve is built into the pump casing, 
giving the unit a desirable compactness and 
permitting installation in a small space. 

The new Blackmer truck unit is designed to 
mount on standard 34 in. truck frames. Only 
one strap is required for rigid, permanent in- 
stallation between the side members. 

Although the new pump is more rugged, 
with greater strength at points of strain, the 
overall weight is considerably less than the 
older model: 27 lbs. for the 50 gal. size and 45 
Ibs. for the 100 gal. size. The bearings have 
been brought closer together, and placed equi- 


to any desired pressure, such as 25 to 60 pounds 
The sealing rings shown at 
automatically float 


on the packing. 
“A” and “B” without 


Newly developed Blackmer truck pump. 
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Characteristic curves for 90 G.P.M. Blackmer 
truck pump. 


distant on either side of the rotor assembly. 
Bearings are sleeve type, and sealed against 
pumpage by Garlock Chevron packing. Glands 
are easily accessible for repacking. The out- 
board ball bearing is mounted on a bracket 
attached to the pump casing. Still another im- 
portant feature is the fact that the pump can 
be driven from either end. All that it is neces- 
sary to do is to change the bearing support 
from one side of the pump to the other. 


Engineering Laboratories 
Mercury Pump 


Tue Humble type mercury pump manu- 
factured by Engineering Laboratories is a 
positive displacement pump designed to stand 
10,000 Ibs. working pressure, and is used to vary 
the pressure and volume in the subsurface 
sampler and pressure volume cell and to trans- 
fer subsurface samples of oil under pressure to 
the Pressure Volume cell and to the pressure 
viscosimeter. It consists essentially of a fixed 
cylinder and a hand operated screw driven posi- 


20 Cyciometer Suppor! 


202 


ndening Pointer 
ndering Powter 
Tle Rods 


Tie Red Nuts 


7 Hondies 
218 Hendle Hub Key 
219. Screw Sleeve 
220 Thevet Beorings « 43 
22) Thrust Piote 


222 Ol Hole Plug 


monte en 


ON) SPIWOLVMORY) ONINTIMIOND 
AIGNISSY did AYNOUIN 


AVRIL 1941 








tive piston with a cyclometer scale and index for 
determining the number and fractional parts of 
screw turns. The pump is equipped with a mer- 
cury reservoir from which the pump can be filled 
with mercury and with high pressure connec- 
tions for a large dial gage. 

The positive plunger is threaded on the out- 
side end to fit into a screw sleeve which is held 
in place with two large ball thrust bearings and 
to which is fastened the long handles for operat- 
ing the pump. This construction allows the 
plunger to be moved in and out without longi- 
tudinal movement of the handles and screw 
sleeve. 

A deep packing recess in which neoprene 
packing rings are held in place with a screw 
gland seals the space between the plunger and 
the body of the pump. 

All parts are either stainless steel or nickel 
plated. The wood base on which the pump is 
mounted is 5 inches by 23 inches. 

Fairbanks Morse type ZC engine with new cool- 


ing system in red and —_ enlarged flywheel in 
ue. 
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Fairbanks Morse New Type ZC 
Engine 


Tue Fairbanks-Morse “Z” engine illustrated 
on this page has been completely redesigned, 
incorporating numerous features of advanced 
engineering, while still retaining all the salient 
features that have always associated the engine 
with conservative, single cylinder, horizontal, 
slow speed, heavy duty design. Outstanding 
features of the new engine now designated as 
the Type “ZC” are: Vapor cooling, load limit 
ing inlet valve, extra heavy flywheels, one way 
breather, controlled splash lubrication and roller 
bearing crank shaft. 


Of unusual importance is the vapor cooling 
system. A condensing radiator, mounted on an 
expansion chamber, indicated in red on the 
accompanying diagram is fastened directly on 
When the 
temperature of the cooling water reaches the 


top of the horizontal cylinder 


boiling point of water, steam is generated, which 
rises through the expansion chamber into the 
radiator. A fan draws air over the radiator 
which removes the heat from the steam, con 
densing it into water, whereupon it falls back 
into the cooling system. Thus the temperature 
of the cooling water is held constant at the boil 
ing point of water, regardless of load and re 
gardless of outside temperature. And this is 
accomplished without the use of radiator covers 
or troublesume thermostats. Also, this system 
climinates the necessity of a circulating pump 
with the attendant drive, hose connections, etc. 
A vent in the radiator prevents the accumula 
tion of any pressure or vacuum in the cooling 
system. 

The automatic load limiting inlet valve ‘s 
operated by the vacuum inside the cylinder. A 


carefully calibrated spring controls the amount 
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of fuel that can be drawn into the cylinder and 
thus the engine is permitted to carry its full 
rated load with ease, but the imposition of any 
harmful overload is positively prevented. 

The extra heavy flywheel shown in blue 
smooths out the engine impulses, preventing 
them from being transmitted to the driven 
machinery, and also preventing any shocks in 
the load from being transmitted to the engine. 
The engine is thus able to negotiate large in- 
stantaneous peak loads without these loads or 
their effect being transferred to the cylinder 
and piston. 


A one way breather valve in the crankcase 
effectively seals it again admission of outside 
air and dirt. This simple disc type valve permits 
the breathing out of any blow-by or products of 
combustion and also prevents the admission of 
any air with its attendant dirt during that por- 
tion of the cycle when the piston is putting a 
vacuum on the crankcase. A completely cast 
iron crankcase, with unusually large gasket sur- 
faces, prevents the leakage of oil from the crank- 
case. This is assisted by the creation of 
partial vacuum in the crankcase by the action 
of the one way breather. 


International Harvester Diesel Unit 


A New six-cylinder Diesel power unit which 
develops 100 horsepower at 1400 r.p.m., has just 
been announced by the International Harvester 
Company and is illustrated on this page. As is 
the case with other International Diesels this 
new Model UD-18 engine starts on gasoline 
and, after a minute or less of operation, shifts 
to full Diesel operation. 

The new International UD-18 Diesel power 
unit has ample weight (approximately 3.875 


International Harvester fuel injection system. 





pounds less fuel, oil, and water) and reserve 
strength for heavy-duty service. Cylinders are 
individually replaceable and are specially heat 
reated. Cylinder bore and stroke are respec- 
tively 434 and 614 inches. 
is 691 cubic inches, 
speed 1,4000 r.p.m., 


Piston displacement 
regular full-load governed 
and maximum torque 430 
pounds-feet at 800 r.p.m. 

The 7-bearing crankshaft is a heavy alloy- 
steel drop forging. In addition to the usual heat 
treatment, it is Tocco hardened. This is a high- 
frequency electrical induction process which 
provides file-hard bearing surfaces, while the 
rest of the shaft retains its ductility and tough- 
ness. <All bearings are replaceable and are 
diamond-bored to assure accurate size and shape 
and long life. A thermostatically controlled 
cooling system of large capacity and full pres- 
sure lubrication through drilled passages also 
assure efficient and economical operation. 

The clutch is of the heavy-duty over-center 
type. It is 17 inches in diameter and has 312 
It locks in 
When clutch is disen- 


square inches of friction facing area. 
or out of engagement. 


International Harvester UD-18 six cylinder 100 
h.p. Diesel power unit. 
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gaged, springs positively free of lightweight 
driven disk which is splined to the power take- 
off shaft. 1.488 
pounds-feet. 

Just above the diagrammatic illustration of the 
UD-18 is reproduced a detail of the fuel injec- 
tion system. Referring to the red figures, (1) 
shows the spring loaded valve which opens in 
the direction of fuel flow. Fuel 
burned in precombustion 


Clutch torque capacity is 


is partially 
chamber (2) and 
then is blown through the large opening (3) into 
Water jacket (4) and 
help maintain the 


main combustion space. 
heat insulator (5) 
temperature. 


right 


Ajax Iron Works Type B Engine 





Looking into the engine frame of the Ajax 14 by 
14 in. type B drilling and hoisting engine with 
crank case covers removed to reveal simplicity 
of straight line double eccentric valve gear. 


Tue 4 by 14 in. twin cylinder steam engine 
for oil fields was originated by the Ajax Iron 
Works nearly ten years ago and the latest 
design of this popular size engine, which was 
introduced to the trade several months ago is 
illustrated above. 

This new engine incorporates special new 
features of 


which the following can be men- 


tioned: The cylinders are provided with remov- 
able liners, which are pressed into the cylinders 
Should it ever be necessary to replace a liner, 
the work can be done in the field easily and 
quickly. For effective cylinder lubrication the 
steam manifold is equipped with condensing 
coil type atomizers which emulsify the oil to a 
fog form before the lubricant is released into the 
steam flow. New type reverse leverage is used 
so that manual reversing of the engine requires 
only about half the effect which was required 


with earlier engines. For further simplification 


both a steam operated as well as a hydraulic 
power reverse is often used. 
In the above illustration figures in red indi 


(2) solid steel link 
and valve rod guide under continuous flood 


cate (1) Ajax valve gear; 
lubrication; (3) roller bearing adjustment; and 
(4) main bearing cap not connected to an) 
other engine parts. 


A new direct rotary drive using an Ajax 
9% in. by 8 in. vertical twin cylinder stean 
engine and an Ideal high speed rotary machine 
was recently introduced to the trade. This drive 
incorporates a two speed gear box between the 
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team engine and the rotary machine. providing 
selection of different speeds for various drill- 
‘ng conditions. 


Caterpillar’s Recently Developed 
Engines 


AN example of recent engine development 
v the Caterpillar Tractor Company is illus- 
‘rated on this page in the model D13000 engine. 
‘he current trend is duty, 
edium weight, medium speed Diesel engines. 
‘evolutions per minute show a tendency to in- 
rease and six cylinder engines are at present 
most popular. There has been a noticeable de- 
mand for less fuel sensitiveness and Caterpillar 


toward heavy 


Diesels are available burning No. 2 and No. 3 
furnace oil. Attachments have been developed 
jor easy conversion to crude oil, Diesel fuel, 
natural gas, gasoline and butane. The D13000 
model illustrated herewith is a six cylinder 
Diesel with 534 in. bore, 8 in. stroke and a 
piston displacement of 1246 cu. in. Speed 
ranges from 550 to 1000 r.p.m. regulated by 
standard governor. In the illustration, the blue 
area represents water circulation and the red 
area shows circulation of lubricating oil. 
Lubrication is accomplished by full pressure, 
triple pump and cooling by a 28 gal. capacity 
radiator with built-in water circulating pump 
and belt driven fan. There are seven main 
hearings of 334 in. diameter. The clutch is the 
dry, over center, open type. The engine is 
equipped with individual injection pumps and 
single orifice type injection valves. 


Cummins Diesel Distributor Type 
Fuel Pump Injector 


Te Cummins Diesel fuel distribution sys- 
tem and Model H fuel injector illustrated in 
cut away diagrams below consist of one valve- 
less fuel pump which meters and delivers the 


iuel to all cylinders. The fuel pump consists 





of three units. These three units are indicated 
on the cut-away view of the Model H fuel pump 
shown below, as follows: (A) The governor; 
(B) The gear pressure pump; (C) The meter- 
ing and distributing device. 

The Cummins fuel pump is of the single- 
plunger, low-pressure (only 120 pounds pres- 
sure carried in the fuel pump and fuel line) 
distributor-type. The pump is self-compensat- 
ing for wear and its age will not show a decrease 
in its efficiency. 

The cut-away view of the Model H fuel 
pump also shows how the fuel is carried from 
the fuel pump through low pressure fuel lines 
(D) to the camactuated Cummins injector (E). 
Here in the Cummins injector, the fuel charge 
is preheated and prepared for combustion and 
then is progressively injected into the combus- 
tion chamber. 


Cummins Diesel distributor type fuel pump, in- 
jector and cylinder. Red indicates flow of fuel 
into injector. 
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Caterpillar Diesel 6 cylinder Model D13000: 
red indicates lubricating oil circulation and blue 
shows water circulation. 


American Blower Corporation’s 
Hydraulic Drives 


B evore consideration of the possibilities of 
Fluid Drives in the petroleum industry it should 
be understood that there are two general types 
of hydraulic drives available; those which con 
vert torque and those which do not convert 
torque. The American Blower Corporation's 
Traction and Variable Speed Hydraulic Coup- 
lings are the industrial examples of the latter. 
Chrysler's Fluid Drive and Oldsmobile’s Hy- 
dramatic Drive are also examples of this latter 
classification, in that they employ accompanying 
gears for torque conversion. 

The American Blower traction type hydraulic 
coupling or fluid drive consists of four essential 
parts: the impeller (connected to the driving 
shaft), the runner (connected to the driven 
shaft), the outer casing and the driven shaft. 
The illustration (page 84) shows the coup- 
ling incorporated with a Fuller truck transmis- 
sion. This Hydraulic Coupling operates at 
well over 95% mechanical efficiency at all times 
except when starting or when the engine is 
pulled down in speed by heavy overload. Under 
these conditions the Traction Coupling main- 
tains the full torque of the engine right down 
to the point of stalling without ever permitting 
the engine to stall. Operation of many very 
heavy trucks equipped with Fluid Drive in open 
pit or off the road duty indicates definitely that 
this is true. Also that Fluid Drive requires less 
gear shifting and definitely reduces to a 
minimum such important factors as rear axle 
and friction clutch maintenance. 

Recently the new Bell & Loffland rig manu- 
factured by the National Supply Company has 
been introduced to the oil industry. This is 
a large unit equipped with three Diesel engines 
and was described in the July 1940 issue of 
Worvtp Perroteum. The hydraulic couplings in 
this case are American Blower Corporation's 
scoop control type. While the essential parts 
consist of the impeller, runner, outer casing 
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American Blower automotive fluid drive in combination with Fuller heavy duty truck transmission. 


and driven shaft, there is incorporated the addi- 
tional feature of a means of removing the oil 
from the coupling, in any amount desired for 
declutching or reducing the speed of the output 
shaft and circulation of all of the oil through 
an external oil cooler for heat dissipation when 
the output shaft speed is reduced for extended 
periods of time. 

A somewhat similar arrangement but of 
still larger size is used very successfully in 
several installations for split revolution control 
of speed of hot oil pumps when driven by con- 
stant speed motors. Speed control in this case 


is achieved by remote automatic or hand control 
of a small oil pump which introduces or with- 
draws just the right amount of oil from the 
working circuit to arrive at the required output 
shaft speed. Variable speed units of this type 
have been built in capacities up to 2000 hp for 
centrifugal pump. 


Waukesha Engines and Hydraulic 
Couplings on New Drilling Rig 

A NEw drilling rig built for an American 
contracting firm, Bell & Loffland, by the 


Bell & Loffland deep well rotary rig showing three Waukesha 350 horsepower gas engines with 

American Blower hydraulic couplings. Gas engines may be selected at will to perform any 

drilling operation and may be compounded to throw the power of all three smoothly and easily 
into any one operation. 








National Supply Company, and powered by 
three six-cylinder Waukesha engines with a 
total horsepower of more than a thousand, is 
illustrated on this page. 

This rig is the first one of its type to employ 
hydraulic couplings to handle such large engines 
and through them is obtained a flexibility in 
power delivery and a smoothness of operation 
hitherto known only in steam drilling. It is 
possible with these couplings, smoothly and 
efficiently to apply the full torque of the engine 
when starting out of the hole and accelerate 
rapidly to maximum hoisting speeds that com- 
pare with steam. The three engines may be 
compounded so that all of their entire horse- 
power is available in coming out of the hole or 
they can be divided in any combination re 
quired by the drilling conditions. One engine 
can be applied to the rotary table and two com- 
pounded to drive the pumps. Average drilling 
conditions at nine thousand feet were easily 
handled by two engines running 900 rpm on 
the pumps which were operating at 50 rpm and 
delivering 500 gallons per minute against a pres- 
sure of 1200 pounds per square inch or more. 
Inequalities in torque demand and shock loads 
to the mechanism or from the mechanism to the 
engines are entirely eliminated by the use of 
the hydraulic couplings which form a perfect 
flexible connection between the prime mover 
and the load. The hydraulic couplings employed 
in these installations are made by the American 
Blower Corporation and Waukesha engines 
were provided with flywheels and mountings to 
suit. The size of the engines used are six- 
cylinder, 8% inch bore by 8% inch stroke 
operating at normal speeds of 850-900 rpm and 
developing 350 horsepower burning natural gas. 


Cooper Bessemer G-MV 
Compressor 

Tue Cooper-Bessemer Type G-MV, gas- 
engine-driven compressor is a further advance- 


ment of the modern 
unit combining horizontal compressor, cylinders 
with vertical power cylinders. It is diagra- 
matically illustrated on the facing page with oil 


‘angle” type compressor 


areas in red and gas areas in blue. 

The G-MV engine is of the two-cycle, trunk- 
piston type. As each power piston uncovers 
its scavenging-air intake and exhaust ports 
fresh air under pressure flows into the power 
cylinder, sweeping it clean of all burned gases. 
As the power piston begins to close the exhaust 
ports, fuel gas is injected into the cylinder under 
pressure. 

Scavenging air is supplied by separate, hori- 
zontal scavenging pistons attached to the com- 
pressor cylinder crossheads and discharging in- 
to a common receiver cast integral with the 
base of the engine. There is one of these 
scavenging pistons for each crank-throw of the 
engine, regardless of the number of compressor 
cylinders used. Compressor cylinder crossheads, 
which drive these scavenging pistons, are fitted 
with adjustable babbitt-faced shoes. 

Shape and location of the scavenging air ports 
in Type G-MV power cylinders are important in 
the unusually effective scavenging action. Each 
air port is constructed as a venturi nozzle which 
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delivers its airstream into the cylinder at the 
exactly proper location and velocity. Air ports 
diminish in area as they progress around the 
clinder and away from the exhaust ports, 
resulting in a uniform velocity of air flowing 
inio the cylinder and preventing the inter- 
mingling of fresh air and exhaust gases. The 
shape of the ports and the piston top give a 
directed flow of scavenging air upward on the in- 
let side of the cylinder and downward on the 
exiiaust port side. 

[ain bearings are two-piece, babbitt-lined, 
precision-type shells. The Type G-MV base is 
constructed with openings, or jaws, which per- 
mit removal of the crankshaft from the side cf 
the engine. Main bearing caps fit between these 
jaws, and caps and jaws are securely clamped 
by strong steel bolts which run through both. 
Two bearings are located between each crank- 
throw, or pair of “V” cylinders, with a single 
bearing at each end of engine. 

Connecting rods are of the articulated type, 
with the horizontal compressor rod serving as 
the master and the two power rods linked to it 
by individual pins. The power piston connecting 
rods have saddle-end construction and full- 
length, solid-bronze bearings at both ends. Com- 
pressor connecting rods use conventional eye 
construction in their crosshead ends, with the 
crosshead-pin held securely in the rod and float- 
ing in bronze bushings in the crosshead. The 
crankpin-ends of these master rods are sup- 
ported on the crankpins by precision-type, bab- 
bitt-lined, shell bearings. 

The power cylinders and pistons are made of 
Meehanite Metal ...a metal especially adapted 
to taking a very fine finish and having excep- 
tional resistance to wear. Power pistons are 
oil-cooled, having a copious and continuous flow 
of oil through a fully enclosed chamber beneath 
the piston crown. 

The fuel economizer system is very simple, 
yet wholly effective. The gas manifold, with 
flanged joints, is cast integral with the exhaust 
manifold, thus eliminating pipe joints. This 
manifold is located between the two banks of 
power cylinders and connects with each cylinder 
head. A governor-controlled gas valve, located 
at the entrance to the gas manifold, varies the 
amount of fuel admitted to the manifold to meet 
any change of load upon the engine. 

\ mechanically-operated injection valve is 
located in the center of each cylinder head and 
is actuated by a push rod operated directly by 
an adjustable cam on the crankshaft. 


‘ressure lubrication is provided to all main, 
crankpin, piston pin, crosshead, and auxiliary 
drive shaft bearings. The oil pressure pump js 
built into the base of the engine and is chain 
driven from the crankshaft. A bypass valve acts 
safety valve, protecting the pump against 
ipiure. Leads from the pressure system also 
y oil to the governor, auxiliary drive 
anism, and all moving parts within the 
engine base. 

e built-in centrifugal cooling water pump 
iven by two V-belts, with idler adjustment, 
has ample capacity at normal speeds to cir- 


culate 25 gallons per bhp-hour. The entire dis- 


charge of this pump passes through the lube oil 
coo'er and into the engine cooling system. 
APRIL 1941 











Cooper Bessemer Type G-MV compressor with oil circulation indicated in red and areas occupied 
by gas shown in blue. 


Penberthy Liquid Level Guages 


W uen the Penberthy Injector Company 
began the manufacture of Reflex Guages, field 
studies revealed the fact that many guages 
were being used far beyond their safe operating 
pressures and temperatures. Penberthy re- 
search further disclosed the necessity for mak- 
ing various parts heavier and suggested a num- 
ber of other important improvements .. . the 
result was the complete redesign of reflex 
guages. Details of the construction of the new 


Penberthy reflex guage are shown in Penberthy 
(Fig. 1) on this page and Penberthy (Fig. 2) 
on the following page. Redistribution of metal 
in the cross section of the frame (see Fig. 1) 
together with the addition of the reinforcing 
beam at each frame end (see Fig. 2) prevents 


distortion of the guage which would cause 


Penberthy (Fig. 1) reflex liquid level guage. 
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Penberthy (Fig. 2) reflex liquid level guage. 


excessive strains in the glass and result in 
breakage. 

The importance of affording the glass every 
protection was recognized and provided for by 
Penberthy in another way: the frame was so 
redesigned that it is a complete receptacle for 
. . no part of the glass is exposed. 
In other words, the frame carries the glass in- 
stead of the glass carrying the frame. The 
weight of the frame is not supported by the 
glass . . . it is carried entirely by the gland 
which is an integral part of the liquid chamber. 

Gasket blow-outs are prevented because both 
gaskets have positive and full metal backing 
throughout their entire surface and for their 
entire periphery. The gasket gland (see Fig. 2) 
is machined integral with the liquid chamber 
and fits snugly into the glass chamber of the 
frame. Because misalignment of frame, gaskets, 
glass and liquid chamber is impossible, a per- 


the glass . 


fect gasket joint is secured with minimum bolt 
tension and a frequent cause of glass breakage 
is eliminated. 

Uniform gasket pressure is important. This 
is assured by finishing accurately to close toler- 
ances both the gland on the liquid chamber and 
the entire glass chamber of the frame. This 
accurate finishing of parts eliminates the neces- 
sity for a cushion gasket, consequently both 
gaskets are identical and provide adequate and 
equal resilience on both sides of the glass... 
preventing excessive compression on the cushion 
side under high internal pressure. The inter- 
changeability of the gaskets eliminates the pos- 
sibility of improper assembly when servicing. 

Another detail that merits mention is the 
spacing band shown in Fig. 1. It is a resilient 


Richard Klinger, Ltd. Level Gauge 


Tue Hubbard Patent Level Gauge developed 
by Richard Klinger, Ltd. consists of a reflex 
level indicator with a special chamber at the 
back for cooling the gauge by gas expansion. 
Design principles of the gauge are illustrated 
at right. 

A tube of small diameter connects this cham- 
ber with the actual tank or to any other tank 
containing liquified gas under pressure. 

By means of a small expansion cock situated 
near the instrument a small quantity of liquefied 
gas may be admitted into the chamber, which, 
being at a lower pressure, permits instantaneous 
evaporation of the gas, and this produces a rapid 
cooling of the level gauge. At the top of the 
chamber an outlet pipe may be provided to 
allow the expanded gas to escape into the atmos- 
phere or to any other suitable place such as the 
gas compressor suction system. 

In order to stabilise the level with a view to 
taking a reading, it is sufficient to open the ex- 
pansion cock for about 44-minute, and the cool- 
ing thus obtained will stop all ebullition and 
permit an accurate reading of the true level 
within the tank. The amount of gas used in cool- 
ing the gauge is almost negligible. 


BRISTOL’S PYROMASTER 


Tue Bristol Pyromaster employs the po- 
tentiometer method of measuring thermocouple 
electromotive force in terms of temperature. A 
schematic drawing illustrating the principle of 
operation is reproduced on the facing page. 

The schematic drawing includes the poten- 
tiometer which consists of a slide wire P and 
a slide-wire contact 2. The emf of the tempera- 
ture measuring junction N of a thermocouple 
is automatically balanced by changing the posi- 
tion of slide-wire contact 2 until the drop across 
the slide wire P between the point 3 and the 
slide-wire contact 2 is equal to the emf corre- 
sponding to the temperature of the junction N. 
The slide-wire contact 2 is movable in one 
direction or the other by a reversible motor 1, 
the operation of which is controlled by relay- 
actuated switches 16 and 20. The slide wire P 
is part of a bridge circuit consisting of resist- 
ances C, D, E, and F, the current through which 





band around the edge of the glass that centers 
the glass in the frame and prevents contact be- 
tween metal and glass. 

To insure perfect alignment and rigidity, all 
liquid chambers (regardless of number of sec- 
tions) are machined from one piece of steel. 

Reflex guage improvements made by Pen- 
berthy were not confined to design alone; the 
quality of materials and workmanship was also 
better to conform to or exceed the requirements 
of A.P.I—A.S.M.E. specifications for recom- 
mended pressures and temperatures. 

Pyrex glass is used exclusively because of its 
greater strength and resistance to thermal 
shock and erosion. Exhaustive tests have 
proved conclusively that Pyrex glass is the 
highest grade obtainable for the service. 


Design of the Hubbard patent level guage 
developed by Richard Klinger of London. 





is supplied by a dry cell B as illustrated. 

A current of constant value flows through 
the bridge from the battery B and is controlle 
by a rheostat 11, its magnitude being continu 
ously measured and indicated by the standard 
izing current meter 14. 

The galvanometer G is a rugged yet super 
sensitive instrument with a highly dampened 
coil, pivoted in jewel bearings. The travel of 
the deflectable needle 8, which is carried by the 
pivoted coil, is limited by the contact pieces 9 
and 10. For the purpose of illustration, the 
contact pieces are shown at an appreciable dis- 
tance from the galvanometer needle. The maxi 
mum distance between the needle and either 
of the contact pieces is, however, less than on« 
thousandth of an inch, and the motion of the 
galvanometer needle is, therefore, limited to 
that minute distance. The galvanometer is con- 
nected with the thermocouple as illustrated by 
the dotted lines and is so adjusted that when 
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e bridge is balanced (that is when the emf 
-tween the slide-wire contact 2 and the point 
is equal to the opposing emf of the couple 
that no current is passing through the gal- 
nometer coil) the needle will stand midway 


i 


tat 


b- tween the two contact pieces as illustrated. 
(he thermocouple which is included in the 
geivanometer circuit (light dotted lines) has its 
cold end 6 located at a point where it always 
-sumes the same temperature as resistance D. 


1 > 


is resistance is designed with the proper 
temperature coefficient of resistivity to cause 
hange in the drop across its extremities equal 
but of opposite polarity to any change in the 
emf of the cold end of the couple as caused by 
a variation in its temperature. The effect of a 
change in the temperature of the cold junction 
6 is, therefore, always compensated for by a 
like change in the drop across the compensating 
resistance, thus limiting galvanometer response 
to changes in the temperature of the junction 
N and to changes in the opposing emf of the 
bridge as determined by the position of the 
slide-wire contact 2. 

The purpose of the power pack is to create 
direct current of the required polarity for oper- 
ating relays 21 and 23 in the manner described 
hereafter. It consists of a transformer 12 con- 
nected to the a-c power line as illustrated. Two 
rectifiers 13 connected with the output sides of 
the transformer deliver direct current at 8 volts 
each,—of opposite polarity as indicated by the 
dotted and full line arrows. The circuits that 
are energized by these two sources of emf are 
illustrated and will again be referred to. 

\s the temperature at the thermocouple N 
changes, the slide-wire contact 2 is moved 
along the slide wire P to restore balance in the 
potentiometer circuit by means of a reversible 


motor 1, which is in geared connection with 
both the sliding contact 2 and the pen-arm and 
pen 4. Under the normal condition of balance 
in the potentiometer circuit (that is when the 
emf of the couple equals the emf of the poten- 
tiometer) the motor remains stationary, because 
both of its power circuits are closed through 
relay switches 16 and 20. When one of these 
switches is open, motor I runs in one direction, 
and when the other is open the motor runs in 
the opposite direction. The switches 16 and 
20 are operated by relays 21 and 23 under the 
direction of the galvanometer as required to 
always maintain a balanced condition. 

\Vhen the galvanometer pointer 8 stands at 
the zero position, as illustrated, indicating a 
condition of balance, relays 21 and 23 are de- 
energized and contacts 16 and 20 are closed, 
thus completing both power circuits to the 
motor 1. Under this set of conditions the motor 
remains stationary, because its fields are op- 
posed. If now the temperature of the themo- 
‘ouple is increased, it will cause the needle to 
deflect against the contact piece 10, thereby 
closing the circuit which includes relay 21. Ob- 
viously, due to the extremely delicate force of 
the needle 8, the contact resistance hetween the 
needle and the contact piece 10 is too great to 
Perinit a sufficient flow of current to actuate the 
relay. However, the circuit that is thus closed 
by the pointer includes resistance 7 and regard- 
less of how minute the electric flow may be 
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Bristol pyromaster: principle of operation. 





between the needle and the contact piece 10, a 
drop in potential is created across resistance 7, 
which causes an additional current to flow 
through the galvanometer circuit (light dotted 
lines). This additional current has the proper 
polarity (note full-line arrows) to force the 
needle harder against contact piece 10. The 
increased pressure of the needle against the 
contact piece obviously decreases the contact 
resistance and, therefore, increases the flow 
through both relay 21 and resistance 7. This 
further increases the drop across resistance 7, 
which forces still more current through the 
galvanometer circuit, increasing the contact 
pressure and decreasing the contact resistance. 
This process continues almost instantaneously 
until the contact pressure between the pointer 
and contact piece 10 is sufficient to allow enough 
current to flow to actuate the relay 21. When 
relay 21 is in its energized position, switches 
16 and 17 open, thereby opening one of the 
motor circuits and simultaneously opening its 
own coil circuit and breaking the circuit that 
was originally closed by contact between the 


pointer and contact piece 10. As soon as the 
coil circuit is broken, relay 21 immediately 
assumes its normal de-energized position, as 
illustrated. 

It thus follows that regardless of how delicate 
may be the contact pressure between the pointer 
and the contact piece 10, the described relay 
action is made possible in the manner stated 
by the proper polarity of this circuit and by 
the resistance 7, which is included in the circuit. 
The alternate energizing and de-energizing of 
relay 21 continues as described so long as the 
needle is deflected against contact piece 10. 
Switch 16 is opened each time that relay 21 
is energized, causing motor I to move the pen 
arm to a higher point on the chart and simul- 
taneously move the slide-wire contact to in 
crease the emf of the potentiometer. The alter- 
nate energizing and de-energizing of relay 21 
continues until the slide-wire contact 2 has 
reached the position at which the potentiometer 
circuit balances the emf of the couple. When 
a state of balance has been reached, the gal- 
vanometer pointer is again midway between 
the two contact pieces as illustrated and the 


entire mechanism is dormant. 


Kent Mutelee Temperature Controller 


Tae Muttelec air operated temperature con- 
troller developed by George Kent, Lts. of Lon- 
don is illustrated on page 88 in a schematic 
drawing. Two types are available; the pro- 
portional type and the floating proportional type 
with automatic reset. 

This instrument has a chart 10 in. wide and 
an illuminated indicator scale with a second 
line of graduations showing the control point 
setting. 

For the purpose of automatic control] the 


firm's standard type of opposed nozzle relay 
unit is added to the Multelec potentiometer. 

A cam operated by the measuring mechanism 
deflects an arm connected by flexible link to 
the vane of the nozzle block. The cam is set 
in relation to the measuring mechanism by 
means of the control setting. and always takes 
up exactly the same position whenever the 
measuring and control pointers agree. 

The cam is duplicated, one cam having a 


steeper slope than the other and a simple ad- 
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George Kent Multelec air operated variable speed floating proportional controller 


justment allows the follower arm to be changed 
from one to the other giving a coarse sensitivity 
adjustment of 1:4. 

A link assembly is operated from the follower 
which, by sliding one member in a slot, provides 
continuous sensitivity adjustment. The slope 
of the cams and arrangement of links is de- 
signed to move the vane an amount propor- 
tional to the measuring mechanism thus caus- 
ing a proportional change in diaphragm pres- 
sure and valve movement. 

In the standard arrangement the sensitivity 
is adjustable from 2.5 percent to 80 percent. 

The nozzle unit is accessibly mounted in the 
bottom of the Multelec case and the flexible 
link is so designed that the recorder mechanism 
can be swung out without disturbing the 
control. 

The same mechanism as described above is 
used in the Heating proportional type with 
automatic reset but with the addition of a 
means of varying the relation between the posi- 
tion of the vane and the link assembly when the 
temperature does not coincide with the control 
setting. A pointer is connected to the link as- 
sembly and by means of a mechanical relay 
similar to that used for relaying the galvanom- 
eter deflection in the recording mechanism, 
moves an arm which alters the position of the 
flexible link and of the vane. With the measur- 
ing and control pointers coincident the pointer 
is in such a position that no movement is trans- 
mitted to the relay. 

Any deviation of the temperature causes the 
pointer to deflect and the relay commences to 
operate, slowly changing the valve position and 
correcting the temperature. These movements 
are additional to those due to the proportional 
control. 

The relay movement is also proportional to 
the deviation of the temperature and thus the 
floating speed (or speed of reset) is propor- 
tional to the deviation. The speed is adjustable 
to suit the conditions of the plant. 


The sensitive relay mechanism ensures de- 
tection of the slightest deviation of tempera- 
ture and correction of the valve position to re- 
store it to the correct value. 


Taylor Fulscope Controller 


PDeRING the past year the Taylor Instrument 
Companies have introduced a new, versatile 
Fulscope Controller. This air-operated instru- 
ment is suitable for the control of temperature, 
pressure, flow or liquid level and is available 
in five forms incorporating three basic control 
effects; proportional response, automatic reset 
response, and Pre-Act response. 

Only three of the controller forms are widely 
used in the petroleum industry and these are 
diagramatically illustrated on this and the fac- 
ing page. The first Fig. 1, incorporating pro- 
portional response only, has an adjustable sen- 
sitivity and is suitable for many pressure, flow 
and liquid level applications. The controller, 
Fig. 2, incorporating proportional and auto- 
matic reset responses, is recommended for most 
refinery applications and is the most popular 
of the three control systems illustrated. Finally, 
the controller (Fig. 3) incorporating propor- 
tional, automatic reset and Pre-act responses, is 
suitable for the most difficult control problems. 
For this reason, its use is confined principally 
to temperature control since flow, pressure and 
liquid level control can be adequately handled 
by the more simple forms. This complete con- 
troller is justified on those applications having 
a long time lag, such as tube still temperature 
control. 

A temperature control application has been 
selected to illustrate the operation of the three 
controller forms. Referring to Fig. 1, assume 
that the process is in equilibrium and that a 
load change causes a sudden small temperature 
increase. This causes Bourdon tube (2) to un- 
wind slightly, moving link (18) downright, lift- 
ing the left end of baffle (12) by means of yoke 





(10). When yoke (10) moves, pen (1) records 
the temperature change. As baffle (12) rises 
nozzle (14) is opened, lowering the pressur: 
in the line (40) and capsular chamber (51) 
This lowers ball (48), allowing air to flow 
through port (47) to the diaphragm motor (58) 
and sensitivity reducing bellows (31). The in 
creased pressure moves pin (28) to the left 
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Taylor (Fig. 1) fulscope controller incor- 
porating proportional response only. 


pushing nozzle (14) upward by means of link- 
age (21), (22), (26), (27) at the same time 
that the diaphragm motor (58) starts to close 
valve (59). Therefore, it is apparent that as 
the baffle (12) moves upward, nozzle (14) fol- 
lows and diaphragm valve (59) closes. The 
pressure change which is required to cause the 
nozzle (14) to follow the baffle (12) depends 
upon the location of pivot (25) which is ad- 
justed by gear (20). When pivot (25) is close 
to pivot (22), a large pressure change is re- 
quired to lift the nozzle (14) and hence a large 
corrective valve action occurs. When pivot 
(25) is close to pivot (27), a small pressure 

Taylor (Fig. 2) fulscope controller incorpo- 


rating proportional and automatic reset re- 
sponses. 

























SCHEMATIC DIAGRAM OF TAYLOR FULSCOPE CONTROLLER -_ 
ADJUSTABLE SENSITIVITY TYPE WITH AUTOMATIC RESET (122R) 
SQQAAMNE PSY EH ID) 0. 
e 
> 
rd 
ay 
Ss —- 
> 7 4 
> — - 
?> phe 4 
— a 
a. ea 
$ = 
” @ 
=) 
bs | 
482 | 
Rin. > 
: a a | 
= oO 
a 8 
ici * 
eo LO 1 : 
i 7, « 
& a | Pome \ = 2 
ci | ee 
I ne ¥ = 
— 2 S.. 
aan » 
ocess [| je © 
ae sc 





WORLD PETROLEU®™ 





Nila. 2 Sead Sita 














\cor- 


jink- 
time 
‘lose 
it as 
fol- 
The 
» the 
ends 
; ad- 
close 
s re- 
large 
pivot 
ssure 


or po- 
tf re- 


~ 


| 


i i ee eel 


vwewvvv~ 


P 


_EUM 








hange only is required, with the resulting small 


corrective valve action. This adjustment, called 


the sensitivity or throttling range adjustment, 
llows the instrument to be fitted to the appli- 
ation so that “over-controlling’ or hunting 

ill be avoided and yet the temperature devia- 
tion will be a minimum. 

With the controller illustrated in Fig. 1, a 
temperature deviation is necessary to maintain 
a different position of the valve (59). There- 
fore, if small temperature variations cannot be 
tolerated, it is necessary manually to restore 
the temperature to its original value, by means 
of knurled knob (35) which adjusts spring 
(34). This can be accomplished automatically 
by the use of the controller with automatic reset 
illustrated in Fig. 2. In this instrument, the in- 
creased pressure in the motor (58), resulting 
from the increased temperature as indicated by 
pen (1), also communicates with the inside of 
bellows (31) through needle valve (54). The 
pressure inside bellows (31) gradually rises 
depending upon the opening in the needle valve 
(54) and tends to lower nozzle (14) by means 
of pin (28) and linkage (22), (23), (26), 
(27). However, this is prevented by the low- 
ered pressure in nozzle (14) and in line (40), 





} SCHEMATIC DIAGRAM OF TAYLOR FULSCOPE CONTROLLER — 
| ADJUSTABLE SENSITIVITY TYPE WITH PRE-ACT AND AUTOMATIC RESET (124) 
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Taylor (Fig. 3) fulscope controller incorpo- 
rating proportional, automatic reset and pre-act 
responses. 


and the increased pressure on diaphragm motor 
(58) and outside bellows (31). Therefore, sub- 
stantially the same pressure differential is main- 
tained across needle valve (54) as long as the 
temperature does not start to return to its or- 
iginal value. This results in a continual in- 
crease in the pressure in the diaphragm motor 
(58) and a gradual further closing of the valve 
(50). Eventually this valve movement will 
lower the temperature of the process and re- 
turn the pen (1), baffle (12), nozzle (14), and 
bellows (31) to their original position which 
will automatically restore equilibrium to the 
conirol system. The opening of the needle valve 
(54) is easily adjusted by screw (52) and al- 
low. this secondary action, called automatic 
Tesc:. to be fitted to the application so that the 
temperature is restored at the fastest stable rate. 
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The controller with automatic reset and Pre- 
Act illustrated in Fig. 3, incorporates an addi- 
tional needle valve (67) in the line leading to 
the outside of bellows (31). This needle valve 
does not allow the pressure increase in the dia- 
phragm motor (58) immediately to affect the 
outside of bellows (31) and hence nozzle (14) 
does not immediately follow baffle (12) on a 
sudden temperature 


increase. Therefore, a 


greater than normal pressure drop occurs in 
nozzle (14) and line (40) which causes a high- 
er than normal output pressure to diaphragm 
motor (58). As a result, valve (58) closes 
further than it otherwise would for a short in- 


terval depending upon the opening of needle 
valve (67). This transient effect is propor- 
tional to the rate of temperature change and is 
called the Pre-Act response. 


Clark Brothers Right Angle Compressor 


Tue new Clark Super 2 Cycle Right Angle 
Compressors, illustrated on this and the follow- 
ing page, incorporates features that represent 
advanced design in the 2 cycle gas engine for 
driving gas compressors. 

The illustration on the following page dem- 
onstrates how the Clark Super 2 Cycle sub- 
stantiates its claim to “Four Cycle Economy.” 
A patented fuel injection system and an im- 
proved method of scavenging air, have effected 
a saving of over one-third in fuel while still 
retaining the simiplicity of the standard two- 
stroke cylinder design. The fuel injection 
mechanism consists of a small injection valve 
operated by a push rod. The governor controls 
the pressure to the injection valve and conse- 
quently the engine is adaptable to varying load 
conditions. The system gives a fuel consump- 
tion equal to that of a 4 cycle engine and in- 
creases the available power. 

The scavenging system, illustrated below, is 
used to scavenge the power cylinders with air 
under a pressure of 3 to 3% pounds. The air 


is pumped by a separate compressor directly 
connected to the engine shaft. Approximately 
26 per cent excess air is provided on all power 
cylinders with the result that the engine is 
capable of carrying heavy temporary overloads. 
Models RA-32 and RA-4 have one scaveng 
ing pump while Models RA-5, RA-6 and RA-8 
are equipped with two scavenging cylinders. 
Contamination of the crank case oil is pre 
vented in the Clark Super 2 Cycle engine 
since there is no exhaust stroke permitting 
moisture laden combustion products to escape 
by the piston rings, and since the excess of 
scavenging air completely removes these gases. 
With the power cylinders in a vertical posi- 
tion and the compressor cylinders horizontal, 
making a 90 degree angle, the Clark Super 2 
Cycle has good inherent balance. It operates 
smoothly on a minimum amount of foundation, 
is particularly adapted to locations where only 
poor soil for foundation is available, and re- 
duces concrete requirements. 
Lower maintenance costs result from sim- 


Detail of fuel injection and exhaust on the Clark Bros. super 2 cycle right angle compressor. 
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Open oil catch bases 
—no packing 


OlL COOLED PISTONS 
Keeps piston metal cool 
Aids cylinder lubrication 

Eliminates ring sticking 


Reduces wear 


Force feed to 


wrist pin bearing 





Cool oil header 






Starting air timing valve 


Air starting valve 
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Main bearing liners can be 


easily rolled in or out 


plicity of design and the few parts of the Clark 
Super 2 Cycle, combined with their accessi- 
bility. There are no valves or valve gear; a 
minimum number of connecting rods and bear- 
ings. Large hand hole openings are provided 
in the crankcase and the covers are fitted with 
hand grips. Bearing inspection is simple. Bear- 
ing replacement, particularly main bearings, is 
easy, as the bearings are bronze babbitt liners, 
which can be rolled out. 

All Clark right angle gas engines operate on 
the “Super Two Cycle” principle, which is 
essentially a modification of the well known 
two stroke cycle. The sequence of operation 
covers the necessary phases of inlet, compres- 
sion, ignition, and exhaust with several import- 
ant changes. Beginning at the end of the power 
stroke, the operation is as follows: 

1. The charge has been ignited, has expanded 
and the power piston is approaching the end of 
its stroke. 

2. As the piston approaches bottom center it 
uncovers a series of exhaust ports allowing the 
hot spent gases to escape and dropping the pres- 
sure to approximately atmospheric. At this time 
the piston uncovers the scavenging air inlet 
ports. 

3. Since the scavenging cylinder is double 
acting, has considerable excess capacity and 
pumps into a large header, the pressure in the 
manifold is approximately 3% pounds when the 
ports open. The air rushes upward into the 
cylinder, striking the deflector head on the pis- 
ton which in turn directs the air flow straight 
upward to the cylinder head. Because the air 


| 
Force feed to main bearing 


Each power and compressor cylinder 
has individual connecting rod—simple 


construction giving ample bearing area 


blast sweeps all parts of the combustion space 
before entering the exhaust manifold, thorough 
scavenging and charging of the cylinder results. 

4. The piston reaches bottom center and 
starts the upward stroke, closing first the intake 
and then the exhaust port. At this point com- 
pression begins. 

5. As the power piston starts upward, the 
fuel gas injection valve in the cylinder head 
begins opening and admitting fuel gas at a pres- 
sure of 12-15 pounds. The timing of this valve 
is so arranged that none of the gas is wasted 
through the exhaust port, resulting in a high 
thermal efficiency. 

6. Compression of the fuel gas and air mix- 
ture continues until ignition completes the cycle. 

All Clark Super 2 Cycle Units are equipped 
with full force feed lubrication. Oil under pres- 
sure is fed to a header in the crankcase, after it 
has been cooled and double-filtered to remove 
all particles of dust, dirt and foreign matter 
larger than one-thousandth of an inch. From 
the header it passes to the main bearings along 
the crankshaft, through drilled holes in the 
shaft to the crank pin bearings and thence 
through drilled holes in the connecting rod to 
the wrist pin bearings. 

Pistons of the Clark Super 2 Cycle are oil 
cooled. Oil is conducted up through the con- 
necting rod and piston to a space underneath 
the crown of the piston. Moving through this 
space at high velocity, it removes heat from 
the piston. The oil is then returned to the crank- 
case where it is picked up by a gear-type pump 
and forced through the cooler. 


Fuel injection valve drive 
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Bowser Roto Flo Meter 


Axxovncep within the last few months, the 
S. F. Bowser Co. Roto-Flo Meter, the operation 
of which is illustrated on the facing page, op- 
erates as follows: 

The four displacers, which turn concentric- 
ally on the shaft connected to the bottom of the 
meter, are ball bearing mounted for easy turn- 
ing. 

Attached to each of the displacers is a link 
with a hole in the end. Into these holes the 
points on the displacer control are inserted. 
While the displacer control also turns concen- 
trically on its axis, it is mounted off-center on 
the shaft on which the displacers themselves 
turn. This accomplishes two things: (1) permits 
smooth, vibrationless operation; (2) it makes 
possible the unusual principle of operation used 
in Roto-Flo . . . that is that the space between 
the displacers opens and closes. 

This principle permits the displacers to sepa- 
rate to 123 deg. as compared to go deg. or less 
as found in ordinary rotary meters, permitting 
much greater quantities to be displaced. 

When discharging, the displacers come closer 
together, forcing the liquid out. Since there are 
four displacers it can be readily seen that the 
amount displaced per cycle of the meter is two 
or three times that of the ordinary type of 
Rotary Meters. This results not only in pro- 
ducing to capacity but permits the working 
parts to operate much more slowly . . . reducing 
friction wear to a very low factor. 

In the accompanying illustration No. 1 shows 
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Operation of the new S. 


displacers “A” and “B” at the inlet position— 
that is, the displacers are being filled with in- 
coming liquid. No. 2 shows displacers “A” and 
“EB” at their most open position, readily prov- 
ing that the amount displaced is considerably 
more than the usual 90 deg. The liquid between 
“A” and “B” is completely cut off from either 


the inlet or discharge opening meaning 


F 








Bowser Roto-Flo Meter. 


that a definite amount of liquid has been sealed 
off to provide positive displacement measure- 
ment. No. 3 shows the displacers coming to- 
gether and the liquid starting to flow into the 
discharge line. No. 4 shows displacers “A” and 
“B” in their closed position, showing how prac- 
tically all of the liquid displaced has been dis- 
charged. 


Cutler-Hammer Unitrol 


U xrrrot represents a new engineering idea 
in motor control installation. Built by Cutler- 
Hammer on the same principle as today’s sec- 
tional filing cabinets, this latest development 
permits all needed types of control devices to 
be organized in locker-like motor control cen- 
ters instead of the usual “pillar and_ post” 
method of mounting. 

he standardized construction allows quick 
building up of any Unitrol control center to 
neet present requirements—and without spe- 
cial engineering. Future changes due to ex- 


alision, shop layout changes, ete. are quickly 


easily taken care of by adding or remov- 


Ng sections, or by replacing the unit controlers. 
feature — pre-engineered flexibility — 
be of special value in the present period 


= 
= 


of industrial expansion for national defense 
building new plants, remodeling and ex- 
pasion of present facilities. 

‘ith Unitrol construction standard motor 
rol units are mounted in standardized cu- 
sections. These sections are made in thir- 
ty wo sizes: eight widths, four heights (one 
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depth )—for mounting any desired combination 
of units. Standard units can accommodate con 
trollers, disconnect switches and accessories as 
required. Control units can be mounted in both 
front and rear of the section giving double 
sided construction and economy of space. The 
sections may be installed in a straight line, an 
L-shape or a U-shape in which case it literally 
forms its own control room. 

Units are assembled either with all wiring 
supports, 
tions already made, or with provisions for wir- 


busses, terminals and interconnec- 
ing it on the job. 

Blank furnished for 
unused sections. Pushbuttons, meters and other 
blank 


facilitates 


steel panels are any 


accessories may be mounted on _ the 


panels. A door swing-out feature 
wiring and change-overs. 

With Unitrol there is no supporting struc- 
ture to fabricate; no wall or floor preparations; 
no special engineering. Its known dimensions 
and predictable costs permit intelligent plan- 
ning of present and future motor control in 


stallations. 


G. E. Oil-Immersed Control 


’ - ° 
Qpenerar Evecrric has developed a new line 


of oil-immersed alternating-current starters 
for use in corrosive or hazardous gas locations 
an example of which is illustrated at the bottom 
of this page. The device, of particular interest 
to the petroleum industry, is available with or 
without a circuit breaker, 


application. To facilitate 


depending upon the 
installation, a one 
piece cast-iron head, used in both forms, per- 
mits conduit entrance from five directions. As 
protection against external corrosion, stainless 
steel and Monel metal are used for all exposed 
parts; a copper-bearing steel tank and the cast- 
iron head provide additional protection. Re 
versible tips prolong contact life, and protection 
against harmful overloads is supplied by an 
isothermic induction-temperature relay im 
mersed in the oil. 

Where 
proof control, the device is furnished with an 
extra-deep tank so that all operating parts are at 


requirements call for explosion 


least six inches beneath the surface of the oil. 
In this type of enclosure, a heavy glass bull’s- 
eye is located in the front of the tank so that 
the oil level can be easily ascertained. 

Where other provisions have been made for 
short-circuit 


protection and disconnecting, a 


circuit breaker is not included with the control. 
Where such protection is needed, however, the 
breaker supplied is a new type, rated at 10,000 
amperes interrupting capacity and specifically 
designed for operation under oil. For extra 
safety, the handle of the circuit breaker is 
interlocked with the tank so that the breaker 
must be open before the tank can be lowered 
This prevents possibility of lowering the tank 
The handle of 
the breaker can also be padlocked in either ON 
or OFF 


operation. 


while the starter is energized. 


positions to prevent unauthorized 


General Electric immersed magnetic switch 
with terminals, normally 6 in. under oil, 
exposed, 




































Link Belt Mud Screen and Hyper 
Chain. 


Tue dual hook-up of small size screens de- 
veloped by Link Belt and illustrated at the top 
of this page consists of two 24 in. by 48 in. 
size mud screens mounted on skids as one 
unit, and having but one mud-collecting tank 
and inlet chute. Each screen panel is vibrated 
independently, although driven from a single 
source of power. Either a 2 h.p. electric mo- 
tor, or 5 h.p. steam turbine is ample. 

This dual unit has unusual capacity for its 
size and permits operation of one screen only 
for small capacities making the second screen 
available for stand-by when a screen is being 
repaired. The small screen boxes are less 
likely to break and the smaller screen area 
may be tensioned more easily than in the case 
of a larger screen. 

A second development by Link Belt is the 
three bar self lubricating hyper chain illus- 
trated at the bottom of this page. This self 


Link Belt three bar, self-lubricating hyper chain. 
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Link Belt dual hook-up small size mud screen. 


lubricating chain operates on the following 
principle as may be seen in the accompanying 
illustration: 

The forces of tooth pressure and chain load 
act in opposite directions. This makes the 
bushing and pin contact along line marked 
—_ * 

All the clearance between the pin and inside 
of bushing is on the opposite side, along the 
line marked “B”. 

Since the clearance is adjacent to the oil hole 
and oil groove, the lubricant can flow freely 
into the chain joint. 

When the chain is driven in the direction 
indicated the lubricating oil is forced through 
the oil groove and oil hole into the chain joint 
by the force of inertia of the oil. 


Chain Belt’s Balanced Chain 
Design. 


Bex chain developed by Chain Belt Com- 
pany incorporates a balanced design revealed 
by the accompanying two illustrations. 

Photo diagram “A” shows how Rex design 
balances the strength of the heat-treated alloy 
steel pin or bushing on the chain with that of 
the die cut (or forged) alloy steel heat-treated 
sidebar in whieh it fits. The cross-sectional 
areas of both ends of the sidebars are approxi- 
mately the same. This means that, while the 
holes for the pins and bushings are of different 
size, the strength of each end of the sidebar is 
balanced, against that of the other. Thus 
strength for strength in the sidebars, pins and 
bushings, Rex chains have a balanced design 
that saves weight and promotes longer life. 
This balanced design also keeps chains from 
getting sloppy or developing poor sprocket 
fits. 








“4”? Chain Belt Company’s Rex chain showing 
balanced design. 


Cross section “B” is that of an assembled 
link of Rex oil well chain showing the pintle 
joint where the many tons of shearing and 
tensile stresses from the strain of pulling thou- 
sands of feet of drill pipe out of the hole and 
rotating the drill stem at modern high speeds 
are centered. Here is where the abrasive 
action of steel meeting steel at high speeds is 
felt most: between the inside surface of the 
bushing and the outer surface of the pin—and, 
to a lesser extent, between the inside of the 
roller and the outside surface of the bushing. 
Rex oil field chain counteracts this wearing 
action in that the precision seamless alloy bush- 
ings, made from solid stock, are case hardened 
for extreme hardness and toughness and have 
finely ground surfaces both inside and out. 
These smooth finished surfaces in contact with 
the ground surface of the pin and the heat- 
treated alloy steel roller resist abrasion and 
prolong the life of the chain. Also, correctly 
placed oil holes direct oil to all working parts 
including the ground pin surface. There are 
two sets of two oil holes in the bushing placed 
just enough off center to the working load so as 
not to weaken the bushing and to avoid the 
working surface. Two of them are always in 
a position to receive oil which is sent by the 
power of centrifugal force to the pins. 

Photo diagram “B” also shows the Rex 


“B” Chain Belt Company’s assembled Rex 
chain with three diameter pin. 





WORLD PETROLEUM 











SUM 








(hree-diameter pin which makes new chain 
hook-ups or replacing chain links in the field 
n easy job. It is only necessary to shear the 
otter and then drive the pin the width of a 
ingle sidebar. The largest diameter under 
he head makes the force fit in one sidebar. 
he second diameter provides the working 
urface and extends the bushing length and 
he third diameter makes a force fit in the other 
idebar. 


Cleveland Trencher Company’s 
Pipeline Backfiller. 


KKeepinc in mind modern pipeline require- 
ients, the Cleveland Trencher Company has 

deyeloped the Cleveland Model go Pipeline 
ller illustrated in the center of this page. 
Model 90 is a versatile unit that can 
ckfilling on small or large diameter 
It is continuous in operation and 
travels as yorks. The latter feature saves 
time and gre speeds up the work. The ma- 
chine can be o travel steadily in either 
direction at any of a large number of 
speeds instantly selée by the operator. 

This machine can ope on extremely rough 
right-of-way, for it po! s high, wide 
crawlers which give it grea ility and ex- 
ceptional ground clearance — es s on pipe- 
line work. Steering is accomplis means 
of foot pedals. A slight pressure ather 
pedal turns the machine in that 
Pressure applied to both pedals simultane 
acts as a positive braking system which pro 
a valuable safety feature when backfilling i 
hilly territory. 

The Model 90 can be rapidly converted from 
Backfiller to Pipe Layer. By simply telescop- 
ing the husky boom (indicated in blue) and 
shifting the drum transmission lever to low, you 
have a highly efficient pipe laying machine. It 
can be used to lower-in slack loops; to cradle 
pipe for doping or cleaning operations; to pull 
road or creek crossings; to raise old pipelines ; 
to line up pipe for tacking welds for tie-ins; 
and to unload pipe from freight cars. 























New Buckeye Pipeline Trencher. 


Tue Buckeye Traction Ditcher Co., Find- 
lay, Ohio, has announced an addition to their 
line of rotary wheel type and boom type trench- 
ers. A wheel type and designated the Model 
312, the new trencher incorporates many new 
features in a single, rugged, compact rnit. 
It is illustrated at the top of this page. 

‘he excavator wheel frame is of a new 
“trussed bridge” construction which provides 
greater strength and resistance to distortion. 

\ “fluid coupling”, which is optional equip- 
ment, positively protects transmissions from 
suiden shocks and prevents engine stalling. 

‘onveyor belt has new type of belt guide 
clips, developed by Buckeye, which insure even 
tracking of belt, at the same time minimizing 
bet and pulley wear. 

he excavator final drive is the Buckeye 


APRIL 1941 

















Cleveland Trencher’s Model 90 pipeline 
back filler. 


constant center type which eliminates the need 
for idlers to take up the chain slack and pro- 
vides a smooth flow of power at any digging 
depth of excavator wheel. 

The new Model cuts trench up to 26 inches 
wide and up to 5% ft. deep, handling a wide 
range of line pipe sizes. Overall width (exclu- 
sive of soil conveyor) is only 6 ft. 8 in.; over- 
all digging height is 8 ft. 114 in. 


Elliett Company’s Heavy Coke 
Cleaner. 

Tue heavy coke cutting head illustrated on 
this page is a new development of the Elliott 
Company’s Tube Cleaner Works. It is de- 
signed for the cleaning of heavy coke deposits 
from still and heater tubes, and after months 


Buckeye Model 312 pipeline trencher. 


of trial in the field under the most severe con- 
ditions, its ability to meet these conditions has 
proven its effectiveness. 

The cutter head features a long tapered 
cutting section consisting of a long roughing 
cone cutter and a straight cutter finishing sec- 
tion at the rear. The front plate of the head 
is renewable and can be made in various diame- 
ters to give more or less taper. The cutters 
(in red) are mounted on two separate pins. 
The front pin journals in the replaceable wear 
plate and the rear pin slides in the head lock, 
permitting more expansion. 

To drive this rugged head and get the full 
effectiveness from it, a new motor has been 
designed. It is high-powered and designed to 
develop maximum torque at the speed which 
is most effective in cleaning coke. 


Heavy coke cleaner developed by Elliott 
Company: cutters are shown in red. 
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Jacobs Wind Electric Develops 
Pipeline Cathodic Plant. 


A xew pipe line cathodic plant has been 
developed by The Jacobs Wind Electric Com- 
pany to prevent the corrosion of pipe lines 
through the introduction of electricity into the 
lines to counteract the current introduced into 
the pipe line through the action of different 
types of soil with which the pipe line comes 
in contact. This new 4 cylinder 5,000 watt 
cathodic unit has a range of capacity from 
1,000 to 5,000 watts and operates on natural gas, 
gasoline or Butane fuel. 

Its several important features are slow speed 
operation, 500 to 800 r.p.m. and large over- 
size engine with 200 cu. in., displacement, in- 
suring ample reserve power so that the engine 
is never overloaded in delivering the maximum 
output of the generator. The construction is 
simplified by direct connected generator and 
elimination of the usual high speed fan and 
belt. A special patented design places the radi- 
ator cooling system alongside the special built 
flywheel fan. This gives the engine the benefit 
and advantage of liquid cool, which means 
a cooler running constant temperature engine 
under all conditions without the necessity of 
additional working parts of water circulating 
pump or high speed belt driven fan. A unique 
and special condenser system above the radi- 
ator takes care of evaporation so that the cool- 
ing system needs additional water only two or 
three times a year. The ignition is supplied by 
a heavy duty high tension magneto equipped 
with an impulse starter. 

The generator has a range of voltage from 
10 to 40 volts and is quickly adjusted to meet 
any external ground resistance requirements 
by a rheostat in the control cabinet which affects 
the field circuit of the generator. Its maximum 
amperage capacity is 150. The oversize crank- 
case of the engine holds 5 gallons of oil, insur- 
ing months of uninterrupted operation. An 
ample size filter guarantees clean oil being sup- 
plied to all working parts. A heavy duty flyball 
governor insures constant speed regardless of 
load. The engine will operate without stopping 
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Pipeline cathodic protection plant developed by 
Jacobs Wind Electric Co. 


and carry its normal load in the event that one 
or even two spark plugs should fail between 
inspection periods. This insures practically 
uninterrupted service. 

This unit weighs approximately 1,000 Ibs., 
and is all complete, self contained and ready 
for operation as soon as it is installed on the 
foundation. <A large oil type air cleaner hold- 
ing one gallon of oil insures clean air to the 
combustion chamber over long periods of opera- 
tion even under extremely dusty conditions. 
The unit is designed to operate for many years, 
requiring a minimum of annual maintenance 
attention with routine inspections only at inter- 
vals of 2 to 3 months. 


Midwest Reducing Butt-Welding 
Elbows. 


Tue reducing butt-welding elbow illustrated 
on this page has recently been developed by 
Midwest to meet a need that has existed for a 
long time. In a pipe line where it is necessary 
to change both direction and pipe size, this re- 
ducing elbow will take the place of two welding 
fittings: (1) a straight elbow and (2) a straight 


Midwest reducing butt-welding elbow. 








reducer. The result will be a reduction in 
cost of the welding fittings, elimination of one 
or two welds, saving in erection time and ex- 
pense and improved appearance. 

Midwest Reducing Elbows have the dimen- 
sional accuracy and uniformity of Midwest 
“American Standard” and “Long Tangent” 
Elbows. They also have the beneficial effect 
of the metal being worked in compression in- 
stead of being extruded or stretched. After 
forming, welding and compression-sizing opera- 
3urst- 
ing pressure and other destructive tests have 
proved Midwest Reducing Elbows stronger 
than pipe or tubing of corresponding size. 


tions these elbows are stress relieved. 


Lineoln’s Newest Engine Driven 
Welder. 


Tuis Lincoln engine-driven welder, with 
a current range of 40 to 250 amperes, meets 
the requirements of a wide range of arc weld- 
ing applications. 

It is equipped with a single-operator, varia- 
able-voltage type generator with laminated pole 
pieces, increasing arc stability and simplifying 
welding. Equipped also with patented dual 
continuous control, enabling variation of both 
open circuit voltage and welding current, inde- 
pendently. At the lower part of its range, it 
delivers a current of light penetration charac- 
teristics for welding extremely light gauge ma- 
terials. At the upper portion of its range, it 
delivers ample current for the speedy welding 
of plates, angles and other relatively heavy 
jobs. Selection of current values through the 
range is continuous. 

Class B insulation, used in the armature of 
this welder, contains no inflammable materials 
whatsoever. The coils, wound with glass-cov- 
ered wire, are held in mica-lined slots, sepa- 
rated by mica dividers and the leads are 
connected into the commutator by special, high 
melting solder. 

Self-indicating voltage control and Current 
Control make it easy for the operator to select 
any type of are and any arc intensity to suit 
the job. Wing nut cable terminals on the 
front of the control panel permit easy change 
of welding current polarity by switching of 
the electrode and ground cable connections. 

The generator frame is mounted directly to 
the engine bell-housing and the generator shaft 
is connected directly to the engine fly-wheel by 
special type of flexible coupling. 

Base is made of heavy steel channel, strongly 
braced and welded. 
radiator are securely fastened to the substantial 
channel frame. Sturdy metal grille amply pro- 
tects radiator front. 


Engine generator and 


The engine is a Hercules model 1XA four- 
cylinder type, 3-inch bore and 4-inch stroke 
with piston displacement of 113 cubic inches, 
capable of delivering 26 horsepower at 1,800 
R.P.M., the speed at which the unit is operated. 
Cylinders are cast en bloc of special cylinder 
iron. Ample water jacket space designed to 
secure complete circulation around each valve 


and cylinder. Removable cylinder head. 
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Tube-Turn Welding Rings. 


T vse-rern welding rings illustrated below 
re so designed that they can be used with all 
ypes of tube-turn welding fittings and straight 
pipe. 

Scientifically designed they assure a perfect, 
‘ull strength joint and practically eliminate the 
i1uman element hazard in welding. 

Besides speeding up the actual welding pro- 
ess in both are and gas methods, they simplify 
he lining up in that no clamps, guides or fix- 
ures of any kind are needed for supporting 
pipe and fittings for tack welding. 


Tube Turn Welding Rings 





Ingersoll-Rand’s New LVG Gas 
Engine Compressor. 


Tus compressor, illustrated at the top of 
tus page, has a multi-cylinder, V-type, 4-cycle 
ingle-acting, trunk-piston gas engine and hori- 
zontal, double-acting crosshead type compressor 
combined in a single frame. 

"he crankshaft is heavy-duty, single-piece, 
(rop-forged electric furnace steel, heat-treated 
ior strength and journal hardness, ground and 
polished. Oil passages drilled. 

The main bearings are large, force-feed lub- 

ated, centrifugally babbitted, laminated 

im adjusted, interchangeable steel shells. 

‘ttom shells fit in bored seats in frame. Top 
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Ingersoll-Rand Type LVG compressor. 


shells fit in bored, bolted-down caps, mortised 
in frame. 

Connecting rods are single, marine-type drop- 
forged heat-treated steel rods with high-grade 
bronze bushings which work on hardened and 
ground steel crosshead pin. Crank-pin end 
fitted with centrifugally babbitted, laminated 
shim adjusted, interchangeable steel shells. All 
bearings are force-feed lubricated. 

The cylinders are separately cast, fitted with 
accurately honed liners of alloy cast iron. Sup- 
porting shoulder for liner located well down 
so that heavy metal in shoulder will not inter- 
fere with heat transfer. Cylinders provided 
with baffles insuring high-velocity water circu- 
lation in high temperature zone at top of piston 
ring travel. Water joint at top of liner sealed 
with synthetic rubber packing ring. Water 
joint at bottom of liner sealed with three syn- 
thetic rubber rings with water trap and tell- 
tale connection. 

Simple, alloy cast-iron cylinder heads carry 
silchrome exhaust valves with double valve 
springs, air starter check valve, rocker arms 
and bracket. Valve stem guides and exhaust 
valve seat are replaceable. All moving parts 
force-feed lubricated and enclosed. 

Pistons are alloy cast iron fitted with four 
compression and two oil-control rings. Full- 
floating piston pins work in replaceable bronze 
bushings. Pistons oil cooled by spray from 
top of power connecting rods. 

The camshaft is enclosed in an oil-and dust- 
tight case located directly above the crank- 
shaft. Supported by laminated shim-adjusted, 
force-feed lubricated bronze bearings. Driven 
from flywheel end of crankshaft by heavy- 
duty roller chain. Drive sprocket split and 
bolted to crankshaft over a key. Driven 
sprocket rim clamped to an inner drum to pro- 
vide simple adjustment of valve timing. Hous- 
ing enclosing chain drive carries idler for ad- 
justment of chain tension. Cams are of chilled 
alloy cast iron and actuate roller-type tappets 
having replaceable guides. Short, enclosed 
push rods transmit tappet motion to rocker 
arms on heads. 

The fuel system consists of sensitive, low- 


pressure fuel regulator ; fuel gas cock with dial ; 
constant-quality mixing valve which automati 
cally maintains mixture at the most eco 
nomical point at all loads and speeds; and 
manifolding designed for even mixture dis 
tribution to all cylinders. 

Two inductor-type magnetos with impulse 
starters driven by camshaft chain; heavy-duty 
cables from magnetos to spark plugs; high 
grade spark plugs comprise the ignition system. 

The starting mechanism consists of a revolv 
ing disc-type distributor direct driven by the 
camshaft. It pneumatically controls operation 
of combined check and relief valves in each 
cylinder head. A supplementary hand valve 
opens all relief valves for barring over. 

The compressor consists of two compressor 
cylinders, double-or single-acting, made of cast 
iron for pressures up to 1,000 lbs. per sq. in.; 
cast or forged-steel for higher pressures. 
Through water jacketing of barrel, heads and 


valves. 


Leeds & Northrup Thermocouple 
Checking Furnace. 


Tuermocovurtes may be checked to greater 
accuracy and over a wider temperature range 
in the newly redesigned Leeds & Northrup 
Checking Furnace. This equipment is a small 
electric furnace which provides a zone of prac 
tically uniform temperature for the inter 
comparison of laboratory standard couples and 
for comparison of laboratory standard and 
plant standard couples. 

A new accessory which increases accuracy 
of checking is a cylindrical copper equalizing 
block that fits inside the furnace. Drilled into 
this block are five wells to hold the comparison 
standard and the four couples being checked. 
With the equalizing block, checks can be made 
within plus or minus 1 F from room tempera- 
ture up to 1,000 F. Without it, checks can be 
made within plus or minus 3 F over a range 
of 300 to 1,800 F. 


John Zink Series Y Burner. 


Tie John Zink Series “Y” Burner (illus 
trated at the top of the following page) is 
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John Zink series Y burner; red indicates gas course, blue indicates oil and steam course. 


particularly designed for boilers, oil or gas 
processing heaters, and any other power or 
proccessing furnaces. 

Maximum heat release at low excess air 
makes it economical to operate. Low first cost 
plus low installation cost make for all-around 
economy. 

No special tile is necessary. Installation may 
be made in round openings turned of circle 
firebrick in the furnace wall. 

Any gas at pressures from 5 Ibs. to 25 lbs. 
Oil should be supplied at 75 

Any oil may be used so long 


may be used. 

pounds pressure. 
as it is heated to a point where it flows freely. 
Viscosity as delivered at the burner should be 


300-350 seconds Universal or 30 to 35 seconds 
Furol for steam atomization. Oil for mechani- 
cal atomization should be 20 to 25 seconds 
Furol or 200 to 250 seconds Universal. 

Steam for atomization should be not less than 
100 pounds gauge with a minimum quality of 
90%. Where the burner is some distance from 
the boiler, suitable traps should be installed in 
the steam line to prevent condensate getting into 
the burner. 

Oil pressure for mechanical atomization 
should be not less than 200 pounds. Suitable 
strainers should be included in the oil lines to 
remove foreign matter. Either fuel gun may 
be removed without disturbing the operation 
of the other. 


Petro-Chem Iso-Flow Furnace 


Tue Iso-Flow furnace, details of which are 
shown in three accompanying illustrations on 
this page, has been developed by the Petro- 
Chem Development Company for any require- 
ment as to thermal efficiency and for uniform 
heat absorption at the maximum permissible 
rate by every square foot of surface. The de- 
sign consists of an upright cylindrical combus- 
tion chamber with the heating elements placed 
symmetrically around the burners resulting in 
all tubes being equidistant from the flame 
burst. 

By controlling the amount of radiant and 
convection heat to each section of every tube, 
practically uniform rates of heat transfer are 
obtained for every square foot of heating sur- 
face. These uniform rates are obtained by 
having the surface nearest the flame burst sub- 
jected to a controlled amount of radiant heat. 
The remainder of the surface is subjected to 
varying proportions of direct radiant, secondary 
radiant, and convection heat. The cylindrical 
walls are completely covered by the heating 
elements affecting a low temperature behind 
the tubes which practically eliminates setting 
maintenance and permits the use of standard 
light weight insulating material in place of 
the conventional refractories. 


The Iso-Flow furnace is available in varia- 
tions of the fundamental design, depending 
upon the total heating duty, maximum final 
temperature of the charge, and permissible heat 


Tube and header assembly of Petro-Chem Iso- 
Flow furnace. 
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Petro-Chem Iso-Flow radiant furnace. 


absorption rate; and is equipped with extended 
convection section of bare tubes or fintubes or 
an air heater, as dictated by the value of fuel 
and the type of fuel to be used. 

As the entire length of each tube operates at 
the maximum rate of heat transfer, the furnace 
requires less heating surface which decreases 
the pressure drop, reduces cleaning time, low- 
ers cost of maintenance. Radiation losses are 
reduced materially because of the low ratio of 
setting surface to heating surface and the low 
heat capacity of the setting permits quick cool- 
ing or rapid elevation to operating tempera- 
tures. The vertically disposed heating surface 
permits placing any number of tubes in parallel 
so that each section is symmetrical in relation 
to the combustion chamber with exactly equal 
paths of oil travel. Oil inlet or outlet connec- 
tions can be placed at the upper or lower ends 
of the heating elements. 


of furnace. 


section 
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Wyatt Corrosion Resistant Lining 


WV vart Metal & Boiler Works has experi- 
mented for a number of years with methods of 
wrrosion proofing the interior of vessels used 

1 the petroleum industry. Recently they 
ive developed a method that appears to be 
oth economical and satisfactory; details are 
lustrated in the three accompanying sketches. 

The corrosion resistant steel was welded to 
he vessel in strips six inches wide by approxi- 

ately three feet long. A sufficient space was 

ft between each sheet to allow the welder to 

y one bead of high alloy welding rod, thereby 
oining the two parallel edges and simulta- 

ously welding both edges to the carbon 
teel. 

No intermediate welding by plugs or strips 
was resorted to, with the result that a very 
mooth appearance was given to the entire job 

ith a minimum of welding. The manhole 
necks and large nozzles were also lined with 
strips, and the faces of the flanges were coated 
with corrosion resistant steel welding metal, 
applied in three layers and then machined. 

The smaller openings were lined with cor- 
rosion resistant steel tubing, welded to the flange 
with a continuous bead around the periphery 
of the inside of the nozzle. Where these liners 
of manholes and nozzles met the inside lining 


Wyatt Corrosion resistant linings: section 
through the shell. 
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of the vessel, these two linings were joined by 
welding. 

Stress relieving of these vessels was neces- 
sary after lining, and it is interesting to note 
that, after being heated to a temperature of 
1,200 degrees for the necessary duration of 
soaking, no distortion of any consequence oc- 
curred except on the tubing in one of the small 
nozzles. Any distortion of the lining in the 
main vessel returned to its original state after 
the vessel had been subjected to its test pressure. 


Airetool Rolling and Flaring Tools 


Pemanvs for higher temperatures and 
pressures in the advance of oil refinery tech- 
nology makes it imperative that all joints are 
properly rolled. Proper tube rolling equipment 
for perfect joints between tubes and headers 
is most essential in modern refinery construc- 
tion. The Airetool Mfg. Co. of Springfield, 
Ohio is manufacturing a new and complete line 
of this type of equipment, one example of 
which is illustrated on this page. 


Wyatt corrosion resistant linings: lining layout 
of heads, crown only. 








The construction of Airetool expanders is 
such that proper joints will be secured. Cage 
and mandrel stops on the tools are quickly and 
accurately set for proper rolling depths and 
flare. 

In addition to controlled depths and flared 
surfaces the thrust is taken on ball bearings, 
permitting rotation without any additional for 
ward movement of cages or mandrel. In 
arresting forward movement of the tool and 
revolving the cage and mandrel all ridges are 
ironed out, providing a smooth, polished, rolled 
surface, free from erosion points. 

Rolls and mandrel are made from carefully 


selected alloy steels. 


Rolling & flaring tool developed by Airetool 
Manufacturing Co. 





Parkersburg Steeleox Buildings 


Steelox developed by the Parkersburg Rig 
& Reel Co. is a new building material of 
unique design in which standard steel sheets 
are formed into structural panelled sidewalls 
and roofs to make up a complete building. 
These sections have been thoroughly analyzed 
and tested for use as building sidewalls, load- 
bearing partitions, roofs, and floors and have 
been found to have unusual load carrying capac 
ity. Seven years experience in the housing and 
industrial field have proven this practicability. 

Steelox is formed from Armco steel sheets 
of various gauges with a heavy galvanized 
coating. 

The Steelox panel construction provides a 
tight fitting, interlocking joint at all connec 
tions to furnish a complete weather and dust 
tight installation. This is accomplished without 
any puncturing of sheets. A complete line of 
standardized accessories and fittings to take 
care of window and door framing, sidewall, 
roof and partition framing is available. 

The Steelox building such as the one illus 
trated herewith has not been designed for light 


ness and economy alone. The sidewall, roof 
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A Parkersburg Steelox building. 


and partition construction is much heavier 
than that normally furnished for corrugated or 
standard type buildings. It is designed on a 
sound structural basis, but at the same time 
full advantage has been taken of the flexibility 
and economy of both manufacturing and erec- 
tion of these materials. 

Insulation and sound proofing can be applied 
to any degree and at much lower cost than on 


other types of construction. 


Armor Open Air Houses 


T ue Armor open-air house has two distinct 
uses—it provides portable, dry, cool, comfort- 
able living accommodations during temporary 
operations in the interior, or, it is equally prac- 
tical as permanent quarters. 

The Armor open-air house floor plan, one 
type of which is reproduced herewith, is de- 
signed so that its floor plan is interchangeable 
to meet specific needs. Easy to erect and fully 


insulated, the Armor open-air house incorpor- 


Floor plan of one model of the Armor open 
air house. 





ates building materials carefully selected to 
meet all the unusually severe conditions en- 
countered in tropical or semi-tropical con- 


struction. 


New drilling clutch, Model U23 developed by 
Unit Rig & Equipment Co. 





Unit Rig Multi-Speed 
Drilling Cluteh 


Tue Unit Rig & Equipment Company is 
introducing a new drilling clutch, the Model 
U23, to meet the demand for a suitable clutch 
to unitize standard draw-works. It is a de- 
parture from conventional reverse clutches in 
that it has two forward driving and one 
reverse speed, controlled through Unit Rig’s 
well known one lever flexible speed control. 

The Model U23 Multi-Speed 


thoroughly engineered, built to take 700 h.p 


Clutch is 


It is a chain driven unit with no gears. Typical 
of Unit Rig, the equipment is free of com 
plicated oiling system and adjustments. The 
very best quality of alloy shafting, self-aligning 
bearings and heat treated sprockets are used 
The chain drives are housed in rugged fabri- 
cated steel cases with all moving parts running 
in oil. There are three Air-O-Matic direct air 
actuated friction clutches used in this unit. 


The Unit Rig Air-O-Matic clutch is noted 


oe 


Model U-23 -lesible Sveed 
Qeilling Clitctls - 700 1 Caaaacily 


Snower| | BED Room 
———_ 
i gees 
CLOSETS 
l 


i) Bep Room 


l] | 
4 ae KITCHEN | LAUNDRY eee 


Air-O-Mailite Frictiot7 CLlUTCHIES 


Corrpowtid Drive SKSTE77 
with imnside Fymp Drive 





for its simplicity of design and- operation, a1 
its large capacity. It has no pins or toggles 
to wear; the frictions are easily changed; it 
has finger touch control and has automati: 
cushioned engagements. The U23 drilling 
clutch incorporating Air-O-Matics is easy t 
operate and at the same time dependable. Sinc« 
the engagements are practically automatic, n 
skill is required on the part of the operator t 
handle large horsepower on drilling equipment 
The fact that there are no adjustments what 
ever in the Air-O-Matic clutches or the U23 


transmission system simplifies operation. 
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Molybdenum Steels In Drilling 
Equipment 

Tere are two particular factors that were, 
and still are, influential in the adoption of alloy 
steels for oil well drilling and pumping equip- 
ment. One was the increasing depth of wells. 
The other was the growing interest in econom- 
ical production. The first made it apparent 
early and unquestionably that plain carbon steels 
could not develop the physical properties de- 
manded by the service. The necessity for better 
drilling economy dictated the use of materials 
that would give longer, and more trouble-free 
‘rvice. 
lo change from the general to the particular, 
the same two factors have been back of the 
growing use of molybdenum steels in produc- 
tion equipment. It became perfectly evident 
early in the game that the steel would develop 
the requisite properties, with proper heat treat- 
ment. They are also less expensive than other 
allov steels, used for certain purposes. Since 
proper steel selection for a given application 
is based on (a) its ability to meet the physical 
property requirements, and (b) its cost, the 
rapid growth in the use of molybdenum steels 
is hardly surprising. 

\ glance at the diagram might easily raise 
the question as to why so many different steels 
are used in the equipment that makes up a 
single drilling rig. The answer is simple. 
Steels of differing alloy content can be heat 
treated to emphasize different properties. Or, 
to put it another way, both the alloy content 
and the heat treatment can be manipulated so 
as to give steel the properties necessary to meet 
more or less specialized requirements. 

For example, tool joints need a certain degree 
of hardness to resist abrasion and wear. But 
the principal requirement in their case is high 
torsional strength and _ fatigue strength. 
Chromium-molybdenum (S.A.E. 4140) steel 
will develop these properties to exactly the 
right degree, when properly heat treated. Rock 
bit cutters require exceedingly high hardness, 
combined with a certain amount of toughness. 
Consequently they are made from a_nickel- 
molybdenum steel that can be carburized to 
give a very hard, wear resistant case, combined 
with a strong tough core. 

Examples like these could be quoted indefin- 
itely. The point is, however, that, given the 
mechanical requirements of an application, and 
knowledge of the physical properties of steels, 
it is reasonably simple to select the proper steel 
for the application. Most of the applications 
of molybdenum steels have been, at least par- 
tially, based on such data. 


New 15,000 Lb. Test Merco 
Nordstrom Valve 


Fox the highest pressures encountered in 
oil and gas fields, the high pressure Hypreseal 
Valve has been developed by Merco Nordstrom 
Valve Co. It is made of Nordco Steel and walls 
and flanges are increased in thickness to with- 
stan] a test pressure of 15,000-lbs. and to oper- 
ate at 7500 Ibs. working pressure. This is be- 
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Molybdenum steel in the oil field. 
lieved to be the highes sssure plug valv 
15,000 Lb. test, Hypreseal valve developed by ee ee a ne ee eee Sere 


; ‘ver Cc ucted. Its first < icati as beet 
ican Maliiiiniain. ever constructed first application has been 


on recycling lines. The cover of the valve at 
the bottom consists of a rigid screwed member 
or sealing plug which closes off the bottom. 
The threads are sealed by a plastic packing 


material applied through annular grooves cut 


into this screwed bottom plug. This plastic 
packing seal is similar to that used around the 
stem threads. The function of holding the 
valve plug proper in its seat is performed by 
a separate member, consisting of a heavy \ 
spring plate interposed between the thread 

bottom plug and the bottom of the valve plug. 

Construction is similar to the 10,000-lb. test 

Nordstrom Hypreseal Valves used extensively 

on Christmas Trees in high pressure fields. 














©Cosmo-Sileo 


Ross Colley of Socony Vacuum Oil Company, Inc. and his bride the former Miss Eunice Worn, 
daughter of Mr. & Mrs. Will H. Worn of Hubbel, Mich. as they sailed from New York harbor 
aboard the ss. Santa Rosa, March 8. 


Bawrence A. Appcey, educational director 
of the Socony-Vacuum Oil Company, Inc., has 
been appointed as a Special Consultant to the 
Secretary of War, and will report for duty in 
Washington March 13. Mr. Appley, who has 
been “loaned” to the War Department by the 
oil company, will aid in the development of a 
program for training civilian workers mainly 
in the skilled and technical crafts. 


T. M. Jounston, Service Manager for M. 
QO. Johnston Oil Field Service Corporation, Los 
Angeles, left early in February for an extended 
business trip to South America in the interests 
of his company. He expects to be gone several 
months, covering Trinidad, Venezuela and 
Colombia. 
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Georce W. Watton has been appointed sales 
manager of Unit Rig & Equipment Co. Walton 
recently resigned as vice-president and sales 
manager of the Emsco Derrick & Equipment 
Co., after having been connected with that or- 
ganization for a period of fifteen years. 
Prior to his connection with Emsco, Walton 
was connected with Wilson-Snyder, and pre- 
vious to that he served five years with the 
National Supply Company, two years of which 
were spent in Europe with headquarters in 
London. He is a member of the Los Angeles 
chapter of Nomads. 


Tuomas Brack of Anglo-Ecuadorian Oil- 
fields, Ltd. Guayaquil, Ecuador, was a recent 
arrival in New York. 














© Cosmo-Sile 
Lindsley S. Ridgeway, general sales manage 
in Buenos Aires for West India Oil Compay 
as he returned to New York on the ss. Arge 
tina, March 2 after an absence of four month, 


Mlorcan Davies, who was with Jers 
Standard interests in Netherlands India fr 
1929 to 1934, has been appointed chief geologist 
for the Humble Oil & Refining Co. 


Daniel Pierce, assistant to chairman of the boar 
Harry F. Sinclair of Consolidated Oil Compan 
as he arrived on the ss. Santa Paula after a trip 
to the new oilfield of the company’s subsidiar. 
Venezuela Petroleum Company. The field i 
located in Eastern Venezuela Petroleum. avi 

was reviewed in March World Petroleum. 
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J. B. O'Connor 


J. B. O'Connor, vice-president and sales 
manager of Clark Bros. Co. Inc. of Olean, New 
York, accompanied by Mrs. O'Connor, left 
New York on February 27th for a trip through 
South America by Pan-American Clipper. Mr. 
and Mrs. O’Connor expect to be gone about 
one month, during which time they will visit 
principal places of interest both on the East 
Coast and the West Coast of South America. 


Mr. & Mrs. Rush Greenslade, vice-president of 
the Gypsy Division of the Gulf Oil Corporation 
as they sailed last month for a South American 


cruise. 
re. 
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Left to right: Robert H. Colley, Mrs. Colley, Mrs. Blum and E. H. Blum. 





R. P. Green 


Rosert H. Cottey, president of The At 
lantic Refining Company, recently witnessed 
the launching of the company’s newest tanker, 
the SS. E. H. Blum at the Chester, Pa., yards 
of the Sun Shipbuilding and Dry Dock Com 


pany. 


D. E. 


3uchanan Inc., has accepted the general chair- 


BUCHANAN, president of Hanlon- 


manship of the Entertainment Committee for 
the Mid-Year Meeting of the American Petro- 


leum Institute which will be held in Tulsa, 


April 19th-22nd, inclusive. 


R. P. Green, Chief Engineer of Engineer 
ing Laboratories, Inc. has been elected Vice- 
President and Chief Engineer. Mr. Green, a 
registered professional engineer, has been asso- 


ciated with E.L.J. and Seismograph Service 





Corporation for ten vears and he will continue 
also as Chief Engineer at S.S.C. Mr. Green 
is active in both the Oklahoma and National 
Societies of Professional Engineers and is a 
member of the Engineer’s Club of Tulsa and 
the International Nomads Club. 


W. R. Co_eman, General Manager of Engi 
£ £ 
neering Laboratories, Inc. has been made Sec 


retary and Treasurer of the company 


W. R. Coleman 
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WORLD OIL PRODUCTION 


All figures furnished direct to WORLD PETROLEUM by governments, except where otherwise specified. Figures in U.S. barrels of 42 gal.— 


102 


Conversion ratios used are weighted averages for individual countries. 
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Jan.-Feb. Feb.. ‘eb.. Jan.-Feb. Jan.-Fen. 
1941 1940 1941 19140 1941 1940 1941 1940 
Preliminary Preliminary 

PIONS 6:0. d. on<cweresowms 99,159,200 108,668,800 209,807,500 221,809,500 13,416,208 14,702,854 28,386,888 30,010,755 
SEIN ocs-ccerccteeeness 19,000,000 17,251,723 37,900,000 35,658,655 2,606,310 2,360,194 5,198,902 4,868,218 
ls 6 ib eeeon ewe 14,817,000 14,380,134 30,066,057 29,178,801 2,200,000 2,135,135 4,464,151 4,332,413 
BD 6c erccrsnsedrocsiveciosecs 6,000,000 6,227,895 12,560,000 12,865,398 795,926 $26,152 1,665,926 1,706,645 
Netherland India: Sumatra... . 3,300,000 3,149,536 6,645,000 6,622,322 422,481 403,218 861,583 847,820 
I eastannkereceerene 1,000,000 1,062,210 2,070,400 2,155,953 128,024 135,989 265,024 276,015 

ND ao UG te herbie Owed ee 500,000 507,207 1,037,600 1,068,271 64,012 64,935 133,212 136,765 
Molucca and Other...... 58,000 62,340 118,300 121,555 7,553 7,981 15,253 15,562 
ote tcencadenewanenene 3,000,000 3,595,888 6,100,000 7,382,796 106,779 487,578 827,117 1,001,057 
ET 3,400,000 3,147,385 6,845,000 6,196,067 499,265 462,171 1,005,138 954,265 
Ps 624.40 4A 04 twawdenendseenee 950,000 2,461,723 1,950,000 5,076,852 126,988 330,034 260,660 679,590 
DEN eas vesdeiuceccddean 1,800,000 2,025,618 3,700,000 4,503,618 251,046 282,512 516,039 628,118 
Ke esen daedeeetesene 1,700,000 1,529,808 3,500,000 3,166,453 239,100 215,151 492,265 445,357 
PEE. bap savderseczeccucas 1,775,000 1,535,460 3,571,000 3,206,838 252,849 218,726 508,689 456,814 
Ss waded eieteasawedadeneeus 975,000 1,071,869 1,975,000 2,225,906 128,712 141,810 260,725 294,547 
I 0b ae te ei ei ee 562,000 581,255 1,190,000 1,212,899 76,692 79,319 162,390 165,514 
DE cudetanetecéstecweeess 640,000 629,039 1,297,600 1,295,849 88,397 $6,855 178,897 178,956 
CE Kavdvitescrwbesesareen< 750,000 655,586 1,550,000 1,142,445 95,444 83,429 197,251 145,386 
NS dik pha beads diame ra 6 160,000 156,576 932,200 945,353 60,399 60,900 123,369 126,093 
Great Germany: Old Reich..... ‘ 350,000 360,383 730,000 741,497 50,050 51,997 104,390 106,960 
Ss c ecustseereenece 58,000 57,072 116,800 115,941 8,648 9,048 17,413 18,379 
Slovakia and Moravia ... 9,000 9,454 18,800 19,591 1,326 1,421 2,796 2,940 
Ps Babecsecvedbesrsaebeves 300,000 310,155 620,700 641,204 10,436 41,644 $3,436 86,036 
ns démseneKicetsetsasenexs 200,000 210,801 417,470 136,109 28,449 30,131 59,449 62,309 
SDs cae aé-enecdat uaawdes 180,000 180,351 365,100 377,883 24,861 24,911 50,461 52,191 
CS virnacdeecedbasbeon 109,502 188,024 214,703 392,533 14,436 24,788 28,305 51,750 
Saudi Arabia.......... 166,000 323,416 933,900 815,079 63,143 43,812 126,543 110,416 
EG skid tiaebinhadbewntowe 101,720 104,951 209,720 217,667 13,000 13,543 26,370 28,082 
Ps cniheabatedkeaacokhesns 600,000 150,000 1,250,000 $88,367 85,689 64,267 178,519 126,873 
Italian Empire: Albania... ... 130,000 112,230 265,000 230,588 19,484 16,762 39,717 34,432 
DE ttre ntcecusedenes i 3,900 6,000 7,900 12,650 184 750 984 1,570 
Pt ieceestdedesbinesdbeere 35,000 39,817 75,000 82,349 1,909 5,568 10,519 11,520 
SES An ce es 170,000 100,000 350,000 190,000 22,870 13,450 17,070 25,550 
RS cn enia rede camecen ania 9,500 7,975 19,500 16,531 1,231 928 2,631 1,920 
Weher Commtaies, ...002.cccccces 17,800 45,849 95,600 94,922 6,800 6,525 13,600 13,500 
P| eee 162,616,622 171,506,530 338,506,150 351,408,442 22,264,803 23,434,488 46.315.682 18.004,318 

Official Crude Oil Production Figures for 1938 to 1940 
Daily Averages 
Bbl. Metric Tons Bbl. Metric Tons 
—_ —, 
Jan.-Feb. Jan.-Feb. Jan.-Feb. Jan.-Feb. 
1941 1940 1941 1940 1940 1939 1938 1940 1939 1938 

United States......... 3,556,059 3,696,825 481,133 500,179 1,351,849,500 1,264,962,000 1,214,355,000 182,904,869 171,152,192 164,346,325 
Soviet Union.......... 642,372 594,310 88.116 81,137 216,909,066 216,727,024 206.192,000 29,702,277 29,530,168 28,859,000 
Ms se wldseunanesehees 509.594 486,313 75.663 72,206 184,761,241 205,783,650 188,429,050 27,432,998 30,533,706 27,845,286 
RA oe eer ene re 212,881 213,423 28,236 28,444 79,151,675 78,151,332 78,320,840 10,443,546 10,367,117 10,358,495 
Netherland India: Sumatra 112,627 110,372 14,385 16,130 40,586,986 41,557,013 34,538,128 5,172,209 5,320,320 4,662,836 
eer ee 35,091 35,932 4,491 4,600 12,987,599 13,125,425 12,812,383 1,662,718 1,719,783 
eee 17.586 17,804 2,257 2,279 6,523,462 6.568,714 6,955,283 836,982 s 933,595 
Molucca and Other 2.005 2,025 258 259 731,746 836,144 607,622 93,569 107,047 81,560 
PII, icc ckeceneas 103,389 123,046 14,018 16,684 42,406,250 46,020,000 48,366,000 5,750,000 6,240,000 6,603,000 
NS based haat eere 116,016 108,267 17,036 15,904 40,314,787 39,428,141 38,505,824 5,843,395 5,794,035 5,716,423 
Nn. 64 deewanteetane ad 33,050 84,614 4.417 11,326 24,225,007 30,791,132 32,404,000 3,238,878 4,115,845 4,345,000 
tin cecwectase 62,712 75,068 8,746 10,468 25,592,890 22,036,613 21,581,588 3,569,434 3,067,568 3,007,935 
eee 59,322 §2,77 8.343 7,422 20,218,568 19,270,256 17,736,176 2,842,918 2,710,515 2,472,943 
Argentine............ 60,525 53,447 8.621 7,613 20,609,160 18,738,003 17,076,237 2,935,777 2,657,232 2,432,857 
ene 33,474 36,099 4.419 1,909 12,985,284 13,587,906 15,908,279 1,716,195 1,798,557 9,099,885 
RR reer 2 Aree 20,169 20,214 2,752 2,758 7,096,141 7,588,554 8,297,998 968,502 1,045,391 “1,130,734 
i. Nise ob wee kawen 21,993 21,597 3,032 2,982 7,978,969 7,872,981 7,499,498 1,098,184 1,087,424 1,039,960 
ee 26,271 19,040 3.343 2,423 8,718,053 7,837,503 6,965,457 1,109,440 997,487 879,921 
SE ediseedexenwe 15,800 15,755 2,091 2,101 5,729,374 5,767,227 5,387,214 764,006 768,320 707,123 
Great Germany: Old Reich. 12,372 12,358 1,769 1,782 4,543,954 4,487,491 3,850,044 653,590 647,337 552,074 
Ostmark.......... 1,979 1,932 295 306 718,494 693,247 370,038 114,045 109,904 63,468 
Slovakia and Moravia .. 318 326 47 49 118,775 119,380 132,005 17,836 18,103 19,282 
Se ere 10,520 10,686 1,414 1,433 3,891,456 3,898,044 3,828,438 521,984 522,874 504,678 
rT ore 7.075 7,268 1,007 1,038 2,638,644 2,652,930 2,511,184 376,657 379,161 356,328 
British India......... 6,193 6.298 855 869 2,249,835 2,332,467 2,330,209 310,596 322,160 322,125 
Eee 3,639 6,542 479 862 2,349,015 2,312,118 2,257,278 309,686 306,824 319,877 
Saudi Arabia....... 15.828 13,584 2,144 1,810 5,364,610 3,933,904 495,135 726,765 536,366 66,683 
TTT TET 3.554 3,627 116 168 1,317,185 1,329,645 1,624,882 168,475 171,322 200,126 
56 4n0 paket enw be 21,186 14,806 3.025 2,114 6,053,367 4,603,797 1,561,231 864,514 657,570 223,058 
Italian Empire: Albania 4,491 3,843 673 573 1,497,124 1,393,727 437,597 224,199 208,279 65,313 
Be bateuekecu 133 210 16 26 57,350 91.330 106,083 7,110 11,346 13,178 
ERO C TET CCCTTT 1.271 1,372 178 192 496,420 500.815 516,240 69,578 70,478 72,106 
PR. cvecadvesabes 5.932 3,165 797 126 1,755,000 815,248 330,829 236,025 109,896 42,798 
id diuianennnwans 330 275 tt 32 110,484 100,885 106,620 14,249 11,998 13,262 
Other Countries 1,620 1,582 230 225 579,997 578.036 243,000 82,779 82,300 34,080 
WORLD TOTAL .. 5,737,392 5,856,807 785.011 800.071 2,142,217,428 2,076,492,682 1,982,639,390 292,.784.005 283,981.456 279,111,097 


Detailed monthly reports were published in February, 1941 issue. 


WORLD 


PETROLEUM” 





? & RM A N 8 HN Cee 
in linings of CORROSION RESISTANT STEEL 

















WORLD PETROLEUM ABSTRACTS 


Summaries of the Most Important Articles as Published in the Oil 


Press of the World Dealing with Technical and Economic Aspects of 


the Petroleum Industry — Edited by Dr. 0. W. Willcox. 


GEOLOGY 


Complex Structures of the Wilcox Trend 
Are Being Unraveled—John D. Todd, in oIL 
WEEKLY, vol. 19 (1940), No. 3, pp. 52-57. 

For two years the Wilcox trend, which stretches 
in a broad belt from Louisiana toward S. W. 
Texas, has tempted many wildcatters in many 
cases with disheartening results, which is a 
natural consequence of the varied nature of this 
widespread formation and the lack of a scientific 
basis for well location. The failures have been due 
to absence of closed structures at the locations 
tested. It is now known or strongly suspected that 
wherever a closed structure does exist in the 
Wilcox it is practically certain to be productive. 
The problem then is to locate these structures. It 
is known that there are a few salt domes in the 
Wilcox trend; it appears, however, that in most 
parts of the trend the ability to find structures 
will depend upon the ability to find the faults 
with which these structures are associated, and 
this reduces to the question of the limits of 
accuracy of the seismograph. 

The problem of finding faults and the asso- 
ciated structures, is particularly difficult in the 
Wilcox trend because of two facts: (1) the char- 
acter of the reflections in much of the trend is 
such as to make correlations difficult if not ques- 
tionable and (2) the character of the faults in the 
Wilcox trend is such as to make them particularly 
hard to define. The faults in the Wilcox do not 
seem to express themselves as clear breaks that 
give jumps between points a few hundred feet 
apart, such as we have in other places; but rather 
they seem to be zones of shearing spread over 
several thousand feet, and characterized by 
muddled records through which it is difficult to 
trace any correlation. 

The solution of this problem, and the only 
sciution so far apparent, seems to be first class 
seismic work, so concentrated on the area under 
consideration as to not only detail it but also to 
detail all its surroundings. That this is the true 
solution seems to be borne out by the fact that 
the companies which have experienced greatest 
success in the trend are those which have been 
content to put crews in the trend and to leave 
them there, permitting them to detail a regional 
picture of entire counties at a time. 


History of the Gravity Method of Pros- 
pecting for Oil—A. E. Eckhardt. in GeEo- 
puysics, Vol. 5 (1940), No. 3, part 1, pp. 231-242. 

This is a readable account of the development 
of methods of making gravity measurements and 
especially of gravity measurements for the pur- 
pose of discovering oil. Statistics are shown to 
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indicate that the use of the gravimeter has 
steadily increased since 1935, and by the middle 
of 1939 there were 46 parties at work in states 
bordering on the Gulf of Mexico. While the use of 
the gravimeter has been thus increasing in this 
area the number of reflection seismograph parties 
has been decreasing, although they still greatly 
outnumber the gravimeter parties. Use of the 
torsion balance seems to have been practically 
discontinued. 

Adequate data as to what discoveries are to be 
credited to gravity prospecting are not available. 
That they are substantial cannot be doubted. It is 
reported that in the first half of 1937 a gravimeter 
survey made with two instruments yielded salt 
dome discoveries averaging one per week for a 
string of more than twenty. The cost of this 
entire campaign was less than the average cost of 
discovering a single salt dome by reconnaissance 
seismic surveys. The gravity method has a well- 
deserved place in geophysical prospecting. It has 
at times played a decisive role and it cannot, 
therefore, be safely ignored. 


Working Scheme in the Sedimentary- 
Paleogeographical Laboratory — Wolfgang 
Richter, in OEL UND KOHL, vol. 36 (1940), No. 43, 
pp. 483-485. 

In fitting out the new sedimentary paleogeo- 
graphical laboratory of the Reichsstelle fuer 
Erdolforschung it was necessary to adopt a 
method for making a heavy-mineral analyses of 
oil well cores that would be sufficiently effective 
and time-saving. There is no lack of methods as 








described in the literature, most of which are com. 
plicated. As the simplest and most suitabl: 
method of separating the heavy minerals the 
following was decided on: 

An apparatus (see figure) for separating the 
heavy minerals in sizes greater than 0.05 mill:- 
meter in diameter (small diameters come into 
consideration only in connection with special 
stratigraphic problems) consists merely of a glass 
tube with a ground glass cock, the bore of which 
has the same diameter as the glass tube, and both 
ends of which are provided with cork stoppers. 
The heavy minerals are prepared for separation 
by coarsely crushing (2 mm) the core, dissolving 
out limestone and iron (if present) with diluted 
hydrochloric acid, rubbing and washing out the 
clay fraction and drying. The upper portion of 
the glass tube is partly filled with a heavy liquid 
such as acetylene tetrabromide or bromoform, 
thoroughly stirred with a glass rod and the heavy 
minerals allowed to settle on the lower cork. The 
cock is closed and the minerals are transferred to 
a suction filter which removes the clear liquid. 
The minerals are then washed into another filter 
with a volatile liquid such as benzol. After drying 
the minerals are ready for mounting in Canada 
balsam for microscopical examination. 


The Mechanics of the Upside Down Core, 
Edward D. Lynton, in GEopnuysics, vol. 5 (1940), 
No. 4, pp. 393-401. 

Due to the frequent submission of cores which 
have been erroneously marked as to their tops it 
was found necessary to arrive at a method of 
correcting this error. The method now developed 
is described. 

The author's purpose is to show how important 
it is to mark cores correctly as to their tops. 
Much time and money is wasted in incorrect 
markings. Many instances have been known 
where cores have been marked incorrectly on 
purpose because the sender of the core thought 
he might withhold the true structual conditions. 
Not being familiar with the correction described 
in this paper, his results were of no use to him. 
The best safeguard is to mark the core as it 
comes out of the barrel. If there is any doubt as 
to the correctness of the true top, then the upside 
down correction can be applied and nine times 
out of ten the corrected reversed orientation wil! 
fit the structural picture. 


Gulf Coast Development is Away from 
Salt Domes—John M. Vetter, in o1L WEEKLY, 
Vol. 99 (1940), No. 3 pp. 47-49. 

Much of the past history of. oil production in 
the Gulf Coast area has centered about the pierce- 
ment salt dome type and the deep-seated or non- 
piercement type of salt domes. The supply of oil 
fields of the first of these types appears to be 
nearly if not quite exhausted; the other type has 
yielded a number of prolific fields; how many more 
of this type remain to be found is left uncertain 

Lately, or rather as early as 1933, a third type 
has begun to come into prominence; this is repre- 
sented by non-salt dome structures with closure 
on the dowthrow side of faults.Amelia, Tepetate, 
and Joe’s Lake are among fields which furnish the 
first classic examples, although Hardin, Louise, 
and West Beaumont are early discoveries belony- 
ing to this group. More recent discoveries aré 
Lovell’s Lake, Neale, and probably Sheridan. 
The last two mentioned are in the so-called Wi'- 
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CRUM-BRAINARD ROLLER BITS | 
Drill Straighter In All Form@tions 
Cut Drilling Time With Faster Hole 
Drill More Retual Footage Per Bit 
Give All-Around Best Bit Performance! 


att WOR, 


pois. 9 


For complete details, consult your 1941 Com- 
posite Catalog—or write for Descriptive Folder 


BUY YOUR BITS OW PERFORMANCE! 
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BRANCH WAREHOUSES 


PETROLEUM SERVICE CO., SANTA MARIA. CALIF. * VALLEY WAREHOUSE. BAKERSFIELD. CALIF. * 





MADE IN SEVEN GENERALTYPES TO 
MEET ALL FORMATION CONDITIONS 
TYPE “O”—for drilling 
ordinary surface formations 


TYPE “OS”—for drilling 
shale and medium sand rock 


TYPE “C”—for drilling 
hard and abrasive formations 


TYPE “CF”’—for drilling 
€Xtremely hard formations 


TYPE "CO" ior drilling 
abrasive limes and_shalés 


TYPE “OSS"'—for drilling 
soft, sticky formations 


TYPE “OW” —for drilling 
in medium hard shale 
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B & G SERVICE CO.. AVENAL, CALIF. 











cox trend and it is safe to hazard a guess that 
many more fields of this type will eventually 
produce from the Wilcox sand. 

It is interesting to note that this type of field is 
far complicated structurally than those 
directly caused by salt intrusion. This condition 
is a distinct advantage from the standpoint of 
development, but the lack of pronounced uplift 
offers increased problems to those charged with 
the responsibility of discovery. It is, therefore, a 
challenge for geologists and geophysicists to im- 
prove exploration technique to meet the demands 
of future needs in the Gulf Coast. 


less 


Subsurface Dip and Strike Determined by 
Newly Developed Core Orientation—E. Ray 
Webb, in MINING AND METALLURGY, vol. 21 
(1940), No. 408, pp. 553-555. 

Instruments for determining the orientation of 
the earth’s residual magnetic field in borehole 
cores made their appearance 12 years ago and 
have since passed through successive stages of 
development. In its present form the machine is 
an automatic, electrically operated device with 
many self-checking features. It is comprised of 
two units, a magnetometer assembly and a 
recording system. The magnetometer unit con- 
sists of a thick soft iron shield, a sensitively 
balanced magnet system, an elevating shaft and 
a core holder operated by a synchronous driving 
mechanism. The recorder is essentially a camera 
containing a motor-driven drum synchronized 
with the driving mechanism of the core holder. 
Sensitized paper wrapped around this recording 
drum serves as film for the unit. 


After the core has been suitably prepared it is 









Announcement will be made 
soon of our Model U-23, equipped 


AIR-O-MATIC CLUTCHES 


a two speed and reverse rotary 


with 


drilling clutch that will modernize 


standard rotary drilling equipment. 
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centered in the holder and elevated to a position 
immediately under the magnets and slowly 
rotated. The interaction of the magnets of the 
machine and the magnetic material in the core 
causes the former to be deflected, and these 
deflections are registered on the photographic 
paper. When interpreted the photographic record 
shows how the core was situated in its native 
position. The method is applicable to all rocks 
that contain magnetic materials, which excludes 
pure limestone and dolomites. 


DRILLING 


Review of Advancements in California 
Drilling Practice—A. H. Bell, before AMERICAN 
INSTITUTE MINING AND METALLURGICAL ENGI- 
NEERS, Los Angeles, October, 1940. 

Since the discovery of extremely deep fields in 
the San Joaquin Valley the trend is now toward 
large and heavy equipment for drilling at high 
speeds. This has naturally involved higher 
depreciation costs on this more expensive equip- 
ment and is forcing high drilling speeds in order 
to keep down overall drilling costs. Records for 
drilling speeds are continually being broken, the 
average now standing at about 90 feet per day. 

One method of reducing costs is slim hole drill- 
ing, which has been adapted for 8000-ft. drilling 
operations; the water string is usually 5 inches in 
diameter. This development has brought on the 
market light-weight, low cost equipment with 
portable derricks. 

Another means of reducing drilling costs which 
has recently gained favor in California, is the use 


Here is the 
SUPER OIL FIELD 
CLUTCH 


—a clutch that’s so extraordinary that the whole drilling fraternity is 
talking about its phenomenal performance—its rugged dependability 
—and its utter simplicity. You, too, will marvel at its ease of operation. 


No grabbing, regardless of skill of operator. . . 





of internal combustion engine semi-portable ri; 
for depths usually of 7,500 feet or less. 

The internal combustion engine rig has been 
brought into more active competition with t 
steam rig by the incorporation of a hydraulic 
coupling in the shaft to absorb shock between the 
engine and the pumps or drawworks. The 
hydraulic coupling transmits a constant torque 
at reduced speeds when sudden loads are devel. 
oped and furnishes excellent protection for mud 
pumps in the event of discharge stoppage. It a'so 
assists in synchronizing speeds when pumps ere 
compounded. The hydraulic torque convert 
which transmits increasing torque at lower spee 
is ideal for drawworks use; a two speed dr: 
works of simple design can be used. The only 
present limitation is that larger sizes have not 
yet been developed. 

The friction clutch has also been perfected to a 
point where the jaw clutches can be eliminated in 
heavy internal combustion engine-driven drilling 
rigs for all but the low speeds. 

A steam driven, high-speed super drawworks 
designed for Superior Oil Company is a fully 
enclosed 3-shaft, 3-speed outfit with a 32 in 
x 58 in. drum with a 62 in. x 103 in. brake rim 
The chain drives are modified so that the high 
and intermediate speed drives are direct from 
jackshaft to the drum shaft, which has a drive at 
each end. There is also a 40 in. double-rotor 
hydraulic brake. This drawworks can handle al] 
but the heaviest loads in high gear; power is 
supplied by a 15 in. x 14 in., 500 Ib. steam engine, 

The advent of deeper drilling has influenced the 
design of narrower traveling blocks to give more 
clearance in the derrick when racking long strings 
of drill pipe. 

New pipe tongs have been developed which 
can handle drill pipe or drill collars with a range 
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Simple in design . . . No toggles to wear . . . One actuating part only 
.. Forced air cooling ... Built to last indefinitely . . . Finger touch control 
. . » Smooth operation results from cushioned engagement of clutch .. . 


Unlimited capacity. 


An outstanding feature is that any speed is instantly available to drum, 
cathead or rotary table, without throttling or declutching the engines 
through UNIT RIG’S patented “Flexible Speed Control.” Maximum power 


and efficiency are maintained throughout entire speed range. 
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Petreco Electromatic Dehydration long has been recog- 
nized as the standard of efficiency, economy, and depend- 
able performance in treating all types of emulsified crudes 
.-~ (1) Plants are the ultimate in modern design and advanced 
dehydration procedure . . . (2) The process assures the most 
complete dehydration as well as the lowest "cut". It recovers 
all the oil from the emulsion while restoring the entire pro- 
duction to its original gravity . . . (3) Treating costs usually 
are lower per barrel of cleaned oil than for other methods, 
and can be accurately estimated before plants are installed 
. . « (4) Plant performance and operating costs, being fixed, 


are not subject to wide fluctuations, thus assuring the ulti- 
mate dependability . . . (5) Designed and fabricated in strict 
accordance with the API-ASME code, Petreco installations 
conform fully to the most rigid safety requirements of oil 
field service. 


When you encounter emulsion problems, investigate the 
Petreco process. Its high treating efficiency, economy and 
dependability can be demonstrated on samples of your own 
crude without obligation. Write direct, or call your nearest 
Petreco representative for detailed information. 


PETROLEUM RECTIFYING COMPANY OF CALIFORNIA 


General Offices: Los 


Gulf Coast Division: Houston, Texas 


Angeles, California 


Eastern Division: Toledo, Ohio 


Representatives In Principal Oil Fields and Refining Centers 


DEHYDRATING 














of diameter from 4% up to 9°% inches by simply 
changing one or two of the hinged jaws, thereby 
saving time and eliminating the storage of heads 
for each size of pipe. 

Since the development of the integral joint, 
the trend to larger external upset diameters than 
formerly used and the introduction of new thread 
designs whereby the joints are made up tight toa 
shoulder, has caused the number of twistoffs to be 
greatly reduced. A new item of cost has developed 
however from the excessive wear on the larger 
diameter joints and many methods of rebuilding 
the joints have been tried. A new development 
this year is the method of replacing the worn 
joint with a new tool joint flash welded onto the 
upset of the pipe. 

A great deal of experimental work has been 
done to locate gas, water or thief sands in wells 
by means of temperature surveys. Results of this 
work indicate that this method is quite successful 
and services of this nature will soon be available 
to all operators. 









MODEL “140” DITCHER 
Digs—16” to 30” wide, 5’ 4” deep, at speeds from 1/2 
foot to 26 feet per minute. Soil-conveyor shiftable and 
reversible. Extra strong boom, wheel and buckets. 
Digs all types of soil successfully. Operates over 
roughest terrain. Special equipment for stripping 
pipelines. 


CLEYELANDS 


= 
—___, 
We 
SAVE YOU MONEY 


FROM THE WORD 


“Clevelands” accomplish this because with 
them every operation incidental to mechanical 
ditching is speeded up... waste motion elim- 
inated and precious minutes saved. 


Slim Hole Drilling in the Gulf Coast— 
I. W. Alcorn, before AMERICAN INSTITUTE MINING 
AND METALLURGICAL ENGINEERS, Los Angeles, 
October, 1940. 

As regards the Gulf Coast, the author defines 
a normal hole as one in which 10%4 inch surface 
casing has been set and below which a 9% inch 
hole is dug; large holes are 12144 inches below 
surface; holes in the slim hole range are 64% 
inches as a minimum; the optimum size for slim 
hole is considered to be 854 inches for surface 
casing and a 7% inch hole below. 

While normal holes are still being drilled in the 
Gulf Coast; for economic reasons the tendency is 
toward slim holes, particularly for exploratory 
wells. With odds of 7 to 1 against discovery of 
new commercial production and the fact that 
10,500 feet represents the lower limit of economic 
production, the slim hole rig is not expected to go 
below that point. 

A detailed analysis of operating data is present- 
ed for a group of wells classified in four groups: 


Generous-sized, field-equipped Diesel or Gaso- 
line engines — large track area — wide tread 
—harder, stronger material—all gears in 
grease-sealed housings — a preponderance of 
anti-friction bearings — Multi-speed transmis- 
sions for individual, correct control of all 
speeds and feeds — weight well balanced on 
fully-perfected, quick-maneuverable full-crawl- 
er mounting — quick, easy field service due to 
simple accessible construction — rapid, cheap 
transportation — these are some of the reasons 
why “Clevelands” stand supreme in their 
ability to get the work done at absolutely rock 
bottom costs. Two “Cleveland” Models, illus- 
trated at left and below. 


MODEL “90” BACKFILLER PIPE CRANE 


A pipeline backfiller that’s built to go anywhere. Affords faster cleanup on any size line. Instantly 
available for lowering slack-loops, pulling road-crossings, unloading or laying pipe. 








Write for Complete Inf 
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THE CLEVELAND TRENCHER COMPANY 


20100 St. Clair Avenue 


“Pioneer of the Small Trencher” 


Cleveland, Ohio 
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large, normal, semi-slim and slim. Aside from the 
differences in diameter, the wells were of similar 
depths (8111 to 8356 ft.) and had other simila: 
characteristics. From this tabulation it is seen 
that total days varies from 97% to 35%; tota 
cubic feet from 9921 to 3640; bit changes fron 
78 to 21; footage per bit from 128 to 395; actua 
cubic feet per hour from 11.3 to 11.14; actua 
feet per hour from 9.56 to 23.97; bit cost per foot 
from .524 to .071; coring cost per foot from .562 t« 
0; reaming cost per foot from .24 to .054; drilling 
(including time and bits) per foot from 3.25 t 
-95; fuel cost per foot from 1.55 to .062; mud cos? 
per foot from .269 to .033; casing cost per foot 
from 3.96 to .697 and total cost per foot fro 
$9.81 to $1.79. 

The interesting points regarding this tabulatio: 
appear to be, aside from the progressive reductio: 
in values as the size hole is decreased, in the actu 
cubic feet per hour excavated, casing costs and 
fuel costs. As is observed, the actual cubic feet 
per hour remains about the same regardless of th¢ 
hole size. This is quite significant, especially 
when translated into lineal feet, as noted in the 
actual footage per hour column and the bit 
costs. The casing costs are significant in that it 
was only in the large holes that protective strings 
were run and this accounts for the high costs in 
this group. 

The fuel costs reflect advantages to be obtained 
both by reason of decrease in drilling time and in 
the use of the slim hole diesel-mechanical rig in 
effecting fuel economies. 

The rig with which we are most familiar in the 
upper Gulf Coast area is designed for drilling to 
9,000 feet with 3% inch drill pipe. In general, 
such a rig would be powered with two 225-horse- 
power engines, compounded and driving both a 
regular 27 4% inch oil bath rotary table through an 
8-speed drawworks, and the power slush pump 
which isa 74 x 140r7%x15. A conventional 
136-foot derrick with 26-foot base is usually used. 
A compact utility unit is required, powered by an 
85-horsepower engine driving through a line shaft 
the various units such as generator, compressor, 
washdown pump and a 6 x 12 power pump for 
jetting mud. This latter pump may also serve 
as a standby for the regular pump. The entire 
unit is mounted on 10 inch pipe skids in which 
compressed air is stored. Rectangular steel mud 
tanks and fuel tank are also skid mounted. 


Progress in Squeeze Cementing Applica- 
tion and Technique—Paul D. Torrey in oIL 
WEEKLY, vil. 98 (1940), No. 8, pp. 68-69; 72; 75; 
82; 84. 

A review is given of squeeze operacions of 
various types in the Louisiana Gulf Coast, Texas 
Gulf Coast and Southwest Texas. Generally 
speaking the majority of these jobs could be 
regarded as successful and out of this mass of 
experience are deduced some corclusions that are 
deemed of value, thus. 

1. Squeeze cementing in lime formations has 
shown in recent time surprisingly good results. 
Some of the work in West Texas has been most 
successful, which is in great contrast to previous 
results. Excellent results have been obtained in 
West Texas in shutting off gas by the use of 
chemical plugging agents. 

2. Smaller quantities of cement appear to le 
giving even better results when properly co:- 
trolled than the larger batches which were forr- 
erly used. 

3. The average percentage of success in squee 
cementing has improved definitely and no 
stands in the neighborhood of 70 percent for 
jobs. Some squeeze jobs have been attempted fc" 
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OTHER 
AIRETOOL 
PRODUCTS 


TUBE EXPANDERS 


FLY CUTTER 


TUBE JIG 
POLISH NG & 
BUFFING MOTORS 
PLUG SEAT 
PROTECTOR 
TOOL TRUCKS 
CALIPERS 


TUBE GAUGES 


GREATER POWER 


in AIRETOOL CLEANERS 
Speeds up Tube Cleaning Jobs! 


A new Power Seal in Airetool Tube Cleaner Motors 
develops power heretofore unheard of. Blades of the 
motor are held squarely against the cylinder walls at 
all times without depending on centrifugal force. Motor 
can be loaded down to 50RPM without stalling. Picks 
up instantly when air is applied. There are no added 
parts. Slip-fitted construction permits assembling with- 
out special tools. 

A wider range of cutter head combinations can now 
be used. This means quicker cleaning jobs without tube 
damage or metal removal. 

There is an Airetool Cleaner for every size tube and 
for every coke condition. Our Bulletin AW-58 describes 
these cleaners and other refinery specialties in detail. 
Send for it today. 

A new Airetool Catalyst Reactor Tube Cleaning Sys- 
tem eliminates the dangers of this tube cleaning job. 


Bulletin AW-59 describes it fully. 


AIRETOOL 


MANUFACTURING COMPANY 


NEW YORK ADDRESS, 50 CHURCH ST. 


SPRINGFIELD, OHIO 


Representatives in principal cities 
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Plants and Equipment 


Complete Sludge Conversion, Acid 
Production, Separating and Concen- 


REMI trating Plants designed, installed, 
(2) Oo and fully guaranteed. 





H oy mony — and processes 
Low Vapor Pressure Drop x are based on 26 years of specialized 
a experience in acid productio d 
Long Tube Life owe recovery. . _— 

Easy Cleanability Your inquiry is invited. 
ness iainiiiiesiilie aenmens Chemical Construction Corporation 

4 30 Rockefeller Plaza, New York, N. Y. 
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Berkhamsted, Herts., England 
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the exclusion of water in essentially depleted 
reservoirs. The chances for success under suc! 
conditions are remote. 

4. The tendency to squeeze before completior 
for reduction of gas/oil ratios is increasing and 
apparently is giving better results than wher 
squeezing is delayed. 

5. It is believed that the speed with whic! 
large quantities of heavy cement slurry drop ir 
the tubing with the circulation joint open caus: 
a fluid hammer effect which has been responsibl: 
for the collapse of casing. The substitution « 
smaller quantities of cement used in multiple 
batch cementing may assist in correcting thi 
difficulty. 

6. Water exclusion in the East Texas fiel 
continues to be a problem. A relatively sma! 
number of wells still contribute the great« 
percentage of the water produced, and in view 
the probable high degree of depletion in the are: 
more seriously affected by water, it is somewh: 
dubious whether corrective measures under su 
conditions may prove to be profitable. 


OPERATION 


Removing Paraffin from Pipe and Sand 
Face with Carbide—F. R. Cozzens, in om 
WEEKLY, Vol. 98 (1940), No. 11, p. 25. 

Carbide (calcium carbide) is being used in the 
stripper areas of Ohio and West Virginia to 
remove paraffin from sand bodies at the bottoms 
of wells. The idea is based on the fact that on 
contact with water the carbide generates heat, 
which melts the paraffin so that it can be bailed 
out. 

In a typical stripper district having an average 
oil production of 2 barrels per well per week, an 
increase to 13 barrels per well was recorded after 
carbide treatment. The average amount of car- 
bide used was 800 pounds per well. In a field 
left inactive for two years because of paraffir 
production averaging 3 barrels per well per week 
was obtained after the use of carbide. In gas- 
producing districts, fully 80 percent of wells 
treated with carbide responded by increased 
volume with a cleaner gas, 


Cost of carbide in the commercially cut form 
is around $4.65 per 100 pounds. It is not neces- 
sary to use this form, however, although it 
presents an advantage in ease of handling. The 
faster the carbide is dumped, the more efficient 
the agitation and temperature rise. Since the 
introduction of carbide in stripper fields, there 
have been no reports of damage to wells. Results 
are prompt, and the treatment has been found 
highly favorable in practically all types of sand. 


Unusual two-zone Completion Method— 
E. C. Will, in o1L & GAS JOURNAL, Vol. 39 (1940), 
No. 24, pp. 35-36. 

In oil fields where there are two or more 
productive horizons it is desirable to produce two 
or more sands from a single well. However, there 
are many technical difficulties which have made 
the plan impracticable. The obvious way is to set 
a tubing-to-casing packer between the two oil 
sands; the lower sand would be produced through 
the tubing and the upper one through tie 
annular space between tubing and casing. Tle 
great disadvantage is that if the upper sand sto 
flowing there is no way to start it up again. 

In two wells producing distillate near Ag 
Dulce, Texas the upper sand stopped produci 
because the velocity of flow through the annul 
space was insufficient to keep the fluid tl! 
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‘Supplies must be maintained’ 
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Bulk supplies of 


PETROLEUM 
AND FUEL OIL 
are of tremendous 
importance in main- 
taining all supplies 
.. Butterfields build 
Road Tanks of clean 
design and robust 





construction 
which 
trans- 
port 
liquids 
in bulk 
with complete 
safety and with the 
utmost economy. 


Deliveries of normal orders 
are made with as little delay 
as possible, dependent upon 
emergency work and the position 
of materials when you order. 





HEAD OFFICE : 


SHIPLEY, YORKS 


ENGLAND 
Telephone: Shipley 851 (5 lines) 


BRANCHES: BIRMINGHAM, CARDIFF, 

OUBLIN, GLASGOW, LIVERPOOL, 

MANCHESTER, NEWCASTLE-UPON-TYNE 
NOTTINGHAM 
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dropped back by retrograde condensation en- 
trained with the gas. The problem then became 
one for withdrawing fluid from the annular space. 
The solution found was to provide a nest of 
414 inch o.d. casing and 14% inch 


tubing opposite the upper zone, where a valve of 


7 inch and 


special construction was placed. This valve, which 
is actuated by a clock-driven timing device at the 
surface operates to put gas pressure on the fluid 
within 7 inch casing, thereby kicking it into the 
11% inch tubing through which it reaches the 
surface. The arrangement has been functioning 
smoothly for 24% months. The method (patent 
applied for) seems to have considerable promise, 
as it now becomes possible to pump a well from 
two sands selectively. It may also be applied to 
great advantage in fields where gas lift is practi- 
cable. 


Study of Brine-disposal Systems in Illinois 
Oil Fields—Sam S. Taylor, W. C. Holliman and 
C. J. Wilhelm, in BUREAU OF MINES REPORT OF 
INVESTIGATIONS 3534, August, 1940. 

Many operators in Illinois plan to install 
adequate brine-disposal systems as soon as brine 
appears with the oil at the producing well, In that 
way the cost of .uch installations can be charged 
off during the period of flush production, and 
abandonment of the property will not be forced 
prematurely by excessive costs of oil production 
and brine disposal. Furthermore, damage claims 
for contamination of domestic water supplies may 
be avoided if brines are disposed of satisfactorily. 

At present there are only two practicable 
methods available to Illinois operators. One is to 
discharge the brine into streams, but this can be 
done only if the volume of flow of these streams is 











ATTENTION! 


Portable Rig 
Operators! 


Here is equipment designed and en- 
gineered specifically for portable rigs. It is 
made with the same care and precision 
and of the same fine material that has 
made Brewster Oil Field Equipment fam- 
ous for more than 30 years. 


Dimensions on this equip- 
ment has been kept at a 
minimum, yet maximum 
load factors have been re- 
tained. 








3” STREAMLINED 


OILBATH SWIVEL 


Heat Treated Stem 
25 tons capacity 


COMPACT C-60 
TRAVELING BLOCK 


Roller Bearing Sheaves 
60 tons capacity 


No expense has been spared to make it 
fine equipment. When you use Brewster 
Portable Rig Equipment you enjoy the prof- 
itable advantage of buying from specialists 
with years of valuable experience. 





12” OILBATH SLUSH-PROOF ROTARY 
Full 12” table opening. Machine cut heat treated 


gears. Roller bearing pinion shaft. Table bed 
and skids cast integral. 





BE SURE and read about 


the new, unique Model FP-60-W 
Brewster Portable Rig illustrated 
and described in the new equip- 
ment section of this issue. 











Manufactured and Sold by 


The BR 


Shreveport, La. 


WSTER CO., Inc. 


Branch Stores at New Iberia and Houma 
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sufficient to absorb the brine without rendering 
the water unpotable. 

The other is to return the brine to subsurface 
formations already containing brine. This optior 
is limited to localities where such formations are 
available. And 
practicable, its success will depend on the ob- 


where sub-surface disposal is 
which this 
survey has disclosed. There are two main detail 
which must be contrclled; one is that the brine 
must be rendered non-corrosive, otherwise the 
metal equipment of the input well will be de 
stroyed unless the well is furnished with corrosion 


servance of necessary conditions 


needed; the other is 
If air can be completely 
excluded from the producing and disposal sys- 
tem and the brine returned under its origina! 
pressure there should be little trouble from either 


resistant metal where 


prevention of clogging. 


corrosion or clogging of the input sand. If thi 
cannot be or is not done the bring should b 
thoroughly aerated to precipitate iron, treated 
chemically to correct acidity and filtered. Even 
in a closed system filtration may be necessary to 
prevent clogging of the sand. Mixing of brines of 
different characters should be avoided. Thus, with 
hydrogen sulphide in one brine and iren com- 
pounds in the other iron sulphide will be precip- 
itated 

No general rules can be given; each case re- 
quires expert chemical study. The hints given in 
this report should be useful. 


Development and Application of Sub- 
Surface Pressure Data in Kettleman Hills— 
E. W. McAllister before AMERICAN INSTITUTE 
MINING AND METALLURGICAL ENGINEERS, Los 
Angeles, October, 1940. 

The development and application of sub- 
surface pressure data have given the production 
engineer an understanding of reservoir pressure 
conditions and a method of evaluating the 
ability of a well to produce which he has not had 
before. It has enabled him to determine the effect 
of various production policies on the field, to 
determine more accurately the potential and 
potential decline of wells, and to select to a 
better advantage equipment suitable for the 
production of each individual well. These and 
numerous other applications have made sub- 
surface pressure work a routine part of produc- 
tion engineering. 

The author discusses the development and use 
of subsurface pressure data, giving examples of 
their application to production problems in 
Kettleman Hills. The latter part of the paper is 
taken up with a discussion of past production 
practices in Kettleman Hills and the harmful 
effects of non-uniform rates of withdrawal of oil 
and gas upon the reservoir pressures as deter- 
mined from subsurface pressure data. 

Void calculations of the Temblor 
productive sand bodies and data on oil recoveries 
from fields having reservoir pressure maintenance 
programs indicate that had all the operators in 
Kettleman Hills agreed originally on a plan of 
pressure maintenance by gas conservation, the 
ultimate oil recovery from «all properties would 
likely have been increased muterially. 

Note.—Kettleman Hills has been cited else- 
where as a classic example of an oilf eld where the 
petroleum fluids were in large part 1n their sub- 
critical state; that is, under conditions of temper- 
ature and pressure such that hydrocarbons that 
are normally liquid are in a gaseous and therefore 
highly recoverable form. When the pressure on 2 
hydrocarbon in that state is relieved, it passes 
from the gaseous to the liquid condition and then 
for a large part is non-recoverable. This sub- 
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critical condition of hydrocarbons was not 
realized when the Kettleman Hill operators werz 
thoughtlessly dissipating the pressure that®main. 
tained this condition.— Ed. 


et ETS 


NATURAL GAS 


Semi-industrial Experiments on the Prep. 
aration of Hydrogen from Formesan Na: 
tural Gas—Toyojiro Ogura, in JOURNAL SOCIE1 
CHEMICAL INDUSTRY, Japan, Vol. 43 (1940) 
supplement, p. 1683. 

A continuous flow process using a vertical tub: 
furnace heated with gas fuel is described. The 
apparatus was of a size sufficient to produce about 
20 cubic meters of raw hydrogen per hour fron 
five cubic meters of natural gas (mostly methans 
and steam in the presence of a nickel-containing 
catalyst. 

Various operating methods were tried. One wa; 
(a) to flow the fuel gas counter-current to the 
reacting gas, but under this system the temper. 
atures in the reacting zone were badly distributed 
and the reaction tube had a short life, due t 
unequal local heating. On the other hand, wher 
both gases (b) were flowed in the same directior 
(parallel flow) the reactions proceed smoothl; 
owing to a good distribution of the temperature 
A third variant (c) was a blow-run method, the 
catalyzer being first oxidized with air at 900 deg 
to 1000 deg. C. By this method a mixture of 
hydrogen and carbon monoxide was obtained 
according to the reaction. 

CH,+HO=CO+H, 


Temperature control was obtained by varying the 
relative rates of flowing methane and air. The 
following reactions could be reproduced at will 
I.—CH, +2H20 = CO. +442 
11.—CH, +H20 =CO+3H2 
Ill.—3CH, +2H20 +CO2.=4C0O +8He 
IV.—3 14 CH, +O02+4N2+5H20 =3_ CO2+4N2+12H 
The compositions of the mixed gases producec 
in these reactions are given as follows: 


Temp.oC C0 CO He. CH, N On 
I (a) 650 6.5 16.5 72.9 3.9 0.2 00 
II (b) 650 14.6 7.6 77.3 05 03 00 
III (ec) 900 «61.2 «28.1 70.8 2.5 2.1 0.3 
Ill 900 «45.0 30.2 61.6 1.3 10 0.4 
IV 700 15.6 24 61.3 04 20.1 0.2 


The apparatus worked satisfactorily no matter 





which reaction was being carried out. 


Experiment on the Production of Carbon 
Black and Hydrocarbon by Thermal Decom- 
position of Natural Gas—S. Kinumaki, \. 
Kawatake and K. Edamura, in JOURNAL SOCIETY 
CHEMICAL INDUSTRY, Japan, Vol. 43 (1940), No. 6, 
pp. 184-B 185. 

Natural gas from the Kinsui oil field of 
Formosa, containing 98 percent or more of CH; 
was used to determine conditions necessary for the 
production of carbon black and hydrogen on ar 
industrial scale. The cracking furnace employed 
was a cylinder 57 cm. inside diameter by one} 
meter high, and was filled with a checker-work o! 
chamotte fire bricks (6 x 6 x 10 cm.), which left a 
free furnace volume of 55 liters. The method ot 
operation was to heat the furnace up to the 
desired temperature by burning natural gas and 
air (‘blow period’’) and then blow in natural gas 
only (“run period”). After passing over the 
heated checker work the reaction products 
(carbon black and hydrogen) are cooled with ¢ 
spray of water and the suspended carbon is bag 
filtered. In this series of experiments the meat 
temperatures in the furnace at the end of the blow 
period were 1220 deg., 1320 deg. and 1420 deg. C. 
W Analysis of the cracked gas showed that th 
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With these quiet words Galileo reasserted his faith in the orderliness of the 
00 universe. 
0. “But the world does move,’ can be again offered as an assurance to those 
— who feel that the crash of a decade ago brought a halt to progress. 

In no comparable period has the Sharples Corporation introduced so many 
iets new tools for the efficient employment of centrifugal force, nor has there been 
com- a time when such developments were more eagerly received. 

a, . . 

edhe These include entirely new centrifugals for laboratory research . . . for the 

No. 6, refining of vegetable oils...the concentration of rubber latex . . . the recovery 

sa a of essential oils... the drying of crystals...the recovery of wool grease... 
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TREATS CRACKED OR POLYMER 
GASOLINES EQUALLY WELL 


Whether the gasoline treated is 
from a cracking or polymerization 
unit—the result is the same—a 
quality, low gum content motor fuel 
—produced with low treating costs. 

Units are simple in design—op- 
erating and maintenance costs are 
exceptionally low. 

The investment per barrel of gas- 
oline treated is low. 

Equally satisfactory results are 
secured whether the capacity is 
100 or 30,000 barrels per day. 


THE GRAY PROCESSES CORPORATION 


Licenses granted under United States and Foreign 
Patents by The Gray Processes Corporation 


26 JOURNAL SQUARE - JERSEY CITY, NEW JERSEY 


ctntiuu pg  WENOLD 
Records compiled over several 

years show that the average 
cost of a 4” Chiksan All-Steel 
Rotary Hose is less than Ic per 
foot of hole drilled . . . includ- 
ing purchase price and upkeep! 
CHIKSAN Rotary Hose is ideal- 
ly suited to conditions in foreign 
fields because it is not affected 
by age nor climatic conditions. 


Standard Sizes: 3”, 4”, 5”. 
Standard Lengths: 45’ to 65’. 
Special Lengths to Order. 





® 
R. J. EICHE, Export Representative 
50 Church St., New York, N. Y. Designed and made to A. P. |. specification by 
a the world’s leading driving chain makers 


Send for leaflet No. 216/32 


THE RENOLD & COVENTRY CHAIN CO. Ltd. 
MANCHESTER, ENGLAND 


Agents throughout the world 


BREA, CALIFORNIA 











rate of decomposition of methane decreased as 
tne flow rate of the gas was increased, but the 
maximum yield of carbon black was obtained 
when the flow-rate of the gas was about 250 liter 
per minute at each of the above-named temper 
atures. With too slow a rate of flow carbon wa 
deposited and fixed on the bricks. 

The proportion of the quantity of natural ga 
used in the blow period to that of the run period 
was 0.7 to 0.9 depending on experimental condi- 
tions. Yield of carbon black was 35 percent of the 
total quantity of gas at 1220 deg. C.; 50 percen 
at 1320 deg. C. and 60 percent, at 1420 deg. C. 
These yields may possibly be increased by 
recovering waste heat and improvement of th 
interior arrangement of the furnace. 


Changes in Natural Gasoline Manufac- 
ture—William MM. Roper before AMERICAN 
INSTITUTE MINING METALLURGICAL ENGINEERS, 
Petroleum Division, Los Angeles, October, 1940. 

This is a well documented history of the natural 
gasoline industry from 1918 on. All the major 
improvements that have been introduced since 
that time receive mention. 

One recent development in the industry is of 
particular note in that it was used and discarded 
in the earlier days of the industry. Refrigeration, 
which was discarded many years ago because of 
difficulties encountered from freezing and the 
formation of petroleum hydrates, has been re- 
introduced and a gasoline plant using the 
refrigeration system has been built and operated 
satisfactorily. Such an operation is made possible 
by the use of suitable materials for the dehydr- 
ation of the wet gas, or the depression of the dew- 
point of the water vapor in wet gas before it is sub- 
jected to the lower temperatures. The plant is re- 
ported to accomplish satisfactory extraction, but 
nocomparison has been made as to the economics 
of construction and operation when all equipment 
in such refrigeration units is provided with ade- 
quate stand-by equipment, as is customarily the 
case in modern absorption plants. 

Attention is called to the increased use of 
pressure maintenance in oil field. Pressure main- 
tenance is essentially the same as re-pressuring, 
except that the return of the dry gas to theform- 
ation is begun as soon as a sufficient number of 
wells have been drilled to outline the field and 
provide sufficient information regarding the 
producing zone, or zones. This operation is of 
particular significance to the natural gasoline 


industry because of the fact that the maximum J 


recovery of products from some wet gas, or 
distillate, fields can only be secured by pressure 
maintenance operations. 


Equilibrium Constants for Hydrocarbons 


in Absorption Oil—C. E. Webber, in PETRO- | 


LEUM TECHNOLOGY, November, 1940. Technical 
Publication No. 1252; 11 pages. 

The economical recovery of the valuable con- 
stituents from th2 effluent of gas-condensate wells 
has developed into a problem of balancing the 
cost of recovery against the cost of compressing 
the residual gas back into the formation. A 
possible method of extracting the gasoline and 
distillate from the natural gas is by oil absorption 
at high pressures. In order to design and evaluate 
an absorption plant, fundamental data on the 
composition of the coexisting hydrocarbon vapor 
and liquid phases at various temperatures and 
pressures are essential. 

This paper presents the results of the experi- 
mental determination of the equilibrium distri- 
bution of the hydrocarbons methane through 
hexane between natural gas and a typical ab- 
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sorber oi]. The ranges of temperature and pressure 
chosen were from 33 deg. to 180 deg. F. and from 
100 to 5,000 Ib. per sq. inch. 

These “‘K’’ values are set forth in tables and 
are considered to be suitable for any multicom- 
ponent hydrocarbon system up to 1,500 Ib 
pressure. Above 3,000 Ib. per sq. in., the compo- 
sition of the mixtures has a pronounced effect and 
care should be exercised in applying these values 
to systems that differ considerably from the one 
investigated. 

\bsorber operations seem feasible, even above 
2,000 Ib. per sq. in., the optimum point with 
regard to oil circulation being at the pressure 
where the K values are at a minimum for the 
given temperature. 


ASPHALT & TAR 


Oxidation of Asphalt and its Constituents 
at Service Temperatures—R. R. Thurston and 
E. C. Knowles, The Texas Company, before 
Division of Petroleum Chemistry, AMERICAN 
CHEMICAL SOCIETY, Detroit, September, 1940. 

Under weathering conditions asphalt surfaces 
undergo oxidation. This photo-oxidation prop- 
erty of asphalt and its constituents has been 
studied by exposing samples in oxygen-filled 
sealed Pyrex containers under a sunlamp at 
temperatures approximating 170 deg. F. The 
constituents, identified as asphaltenes, resins, 
naphthene oil, paraffin oil, and wax, were ob- 
tained from three typical petroleum residua. All 
constituents absorbed oxygen, the resin and 
naphthene oil being slightly more readily oxidized. 
Constituent source was also a factor. Part of used 
oxygen was eliminated as water and carbon 
dioxide, and all residues showed weight increase. 
The method is applicable to paving and roofing 
asphalts. 

As a practical matter, it is pointed out that the 
less the asphalt is exposed, the better the service 
to be expected. In paving work this means that 
the aggregate cover material should protect as 
close to 100 percent of the area of the road as 
possible. In roofing it emphasizes the desira- 
bility of using mineral cover material. Prepared 
roofing and shingles are normally manufactured 
with this protection, but a great deal of built-up 
roofing work is done which leaves the complete 
asphalt surface exposed to air and light. A surfac- 
ing of gravel or stone chips will greatly prolong 
the life of such roofs. 


An Asphalt Gloss and Stain Meter—A. P. 
Anderson and T. E. Reamer in INDUSTRIAL 
ENGINEERING CHEMISTRY, Analytical Ed. Vol. 
12 (1940), No. 7, pp. 423-427. 

The gloss of an asphalt and its tendency to stain 
surrounding absorbent material are two properties 
which have hitherto been evaluated by visual 
observation and consequently have been subject 
to the interpretation of the individual observer. 
A dull surface may be an indication of the pres- 
ence of excessive wax, which often results in 
lowered ductility, decreased weathering stability, 
and poor adhesive properties. The tendency of 
asphalt, particularly roofing asphalt, to stain 
Surrounding material is detrimental to the ap- 
pearance of the finished roof. 

The authors have devised a photoelectric 
levice by which they can measure and make a 
juantitative determination of the gloss of an 
asphaltic bitumen. Guess work is thus eliminated. 
They also give a procedure for determining quan- 
titatively the degree to which asphalts stain 
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absorbent materials. The ‘‘glossmeter”’ is useful 
in gaging the effectiveness of process methods for 
removing wax from asphalts. 


PIPELINES 


Asphalt Mastic Coating for New Operat- 
ing Pipelines—W. W. Colley, in pipe LINE NEWs 
Vol. 8 (1940), No. 7, pp. 8-9. 

The properties and uses of thick asphalt mastic 
coatings for steel pipes and the equipment avail- 
able for applying them are described. Specifica- 
tions for materials are given as follows: 

Air blown asphalt from selected crudes, 21 to 
25 penetration for regular cold line service, and 
15 to 17 penetration for hot line service. 

Non micaeous washed sands, carefully graded, 
all passing Tyler Standard No. 6 Screen, and 
graded to conform to specific maximum density 
curve. 


Commercial limestone dust, free from dirt or 
foreign matter, 100 percent passing 50 mesh and 
75 percent passing 200 mesh. 

Long willowed asbestos fibre; free from dirt, 
grit, and moisture. 

All materials are checked daily and weekly 
samples run to insure the use of proper materials 
at all times. 

Based upon the analysis of local available sands 
the correct proportion for the mix is established 
by determining the proper proportion of lime- 
dust fines to be added to the aggregate. The 
general proportions of material in the mastic mix 
are as follows: 

Asphalt 12% by weight 
Asbestos 1% by weight 


Sand oe 63% by weight 
Limedust 24% by weight 


These materials are pugged and mixed to a 
density of 135 lbs. per cu. ft., heated to a semi- 
plastic state and extruded through a special 
nozzle to form a seamless coat over the pipe. 
Equipment for this job consists either of a central 





PRECISION EQUIPMENT 


For almost ten years E.L.I. has been recognized, as the 


leading company of its type, specializing in the design and 


development of equipment for use in the geophysical field 


and the petroleum production industry. Outstanding among 


E.L.I.’s many contributions are: Equipment for use in Geo- 


physical Exploration; Subsurface Pressure and Temperature 


Recording Instruments; Laboratory Testing Equipment; 


Radioactive Well Logging Devices and Methods, and equip- 


ment used in the Baroid Well Logging Trailers. 


Equipment developed and manufactured by E.L.I. has been 


in operation on every continent, and in every area where 


petroleum exploration has been conducted, or petroleum is 


being produced. 


@ Write for your copy of the “E.L.I. En- 


gineer” — Contains interesting technical 


articles by leaders in the industry and new 


developments in our equipment line. 


Engineering Laboratories, Inc. 


CONSULTING ENGINEERS AND MANUFACTURERS 
TULSA, OKLAHOMA, U.S.A. 
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plant where permanent coating facilities are 
warranted, a rail-head semi-portable plant J 
that can be moved to the line to be coated, 
small-diameter plant to handle the requirement 
of gas distribution systems, and over-the-trenc 
equipment for reconditioning and applyin 
asphalt-mastic to lines that cannot be taken o1 
of service. The last named equipment is espe- 
cially recommended for making a satisfactor 
coating on welded field joints. 

It is said that asphalt-mastic coated pipe ca 
be hauled and strung, roll welded, bent cold in t} 
field, and lowered into the trench and backfille 
without damage to the coating. Handling by us 
of belt slings instead of cable slings, paddin 
of truck bolsters, and padding of bending block 
is recommended. In observing several laying jot 
it has been noticed that the mastic coated pipe 
can be cold bent in the field on lines up to 10 
inches in diameter without damage to the coat- 
ing. With proper care, lines of larger diameter can 
be laid by making bends of normal degree of 
curvature. 


REFINING 


Operating First Solutizer Treating Plant 
L. E. Border, in OIL AND GAS JOURNAL, vol. 39 
(1940), No. 26, pp. 55-56. 

On May 17, 1940, Shell Oil Co., Inc., placed in 
operation at its Wood River, Illinois, refinery 
a 15,000-bbl.-per-day solutizer - sweetening plant, 
which is the first treater employing this process 
to be erected. With a background of a complete 
laboratory investigation and 2 years of pilot-plant 
operation, the new unit has operated without in- 
terruption since being placed on steam 3 months 
ago. The stock being treated is a blend of straight- 
run plus 30 to 50 percent of cracked and re- 
formed gasoline with properties as shown below. 

PROPERTIES OF UNTREATED AND SOLUTIZER- 

SWEETENED GASOLINE 
Un- 
treated Treated 
Gravity, deg. A.P.I. 68.7 68.7 
A.S.T.M. distillation: 


BS eS SS — 103 103 
10 percent rec., deg. F.. i 126 126 
50 percent rec., deg. F ‘ 170 70 
90 percent rec., deg. F 269 269 
End potas. deg. F.. - — 371 371 
Color, Saybolt...... 30+ 30+ 
Mercaptan sulfur, percent w. re 0.09 0.0004 
Total sulfur, percent w.. . 0.12 0.03 
Octane No.(A.S.T.M. motor method) 69.5 70.0 
Tetraethyl lead requirement: 
ec. per gallon to 75 was ‘ 0.65 0.38 
cc. per gallon to 80 : : 2.20 1.30 


The solutizer process depends on the solvent 
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U. S. Rubber Equipment Combines 


| Grpetionee inthe Factory and in the Fidld 


to give you Service Beyond Price and Specifications! 








Drillin g 


THE GREATER THE PRESSURE, THE TIGHTER THE 
SEAL—that’s the principle of the new leakproof 
coupling for strong, flexible U. S. Rotary Hose. Easy 
to connect and maintain, this revolutionary coupling 
principle assures full flow, eliminates losses and 
cutdowns caused by leaks. 





U.S. MATCHLESS 
ROTARY HOSE 











Pumping 


IT’S IN THE GROOVE that new U. S. Perfected Stuff- 
ing Box Rings cut maintenance costs on pumping 
units. These rings, with their unique molded groove 
feature, can be installed faster—and require less at- 
tention while in service. They stay alive and active 
longer than conventional type rings. 


U.S. STUFFING 
BOX RINGS 


















Refining 


SAFETY FIRST—AND ALWAYS when U. S. Matchless 
Wire Braided Steam Hose is on the job. A steam- 
resistant tube and a heat-resistant cover insure its 
long, trouble-free service. U. S. Rubber Oil Proof 
Sheet Packing, Gaskets and Rings handle mineral seal 
oil and high volatiles on many pumping units like 
the one illustrated. 
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UNITED STATES RUBBER 


BRANCH OFFICES AND DISTRIBUTORS 





Loading 


OiL ABOARD through U. S. Amazon Loading Hose 
—available in both rough bore and smooth bore 
construction—always the favorite at loading termi- 
nals everywhere. 

P. S.—Ask us about U. S. Hi-Heat Steam Hose for 
handling super-heated steam. 
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| action of a mixed solution of potassium hydroxide and potassium iso- 


butyrate on heavy and light mercaptans. The action is much more 
| effective than straight caustic treatment. The purifying solution 

| regenerated by steam treatment 

| The unit reauires part-time attention of one man only. The operator 
adjusts the proportion of solutizer solution required to produce a doctor- 
sweet product by periodically testing the raffinate by a simple doctor test 
The determination of the proper degree of stripping of the spent solution 
or the most economic quantity of steam to be used is done by shaking a 
sample of the stripped solution with mercaptan-free gasoline and then 
applying the doctor test to this gasoline. If the solution is insufficiently 
| stripped it will impart to the test gasoline enough mercaptans to produce 
a definitely positive test. On the other hand, if the test is definitely 
negative more steam is being used than is necessary. 





| Manufacture of Lubricants from Comodoro Rivadavia Crude 


| Oil—Arturo Menucci, in BOLETIN INFORMACIONES PETROLERAS, Vol. 17 
| (1940), No. 192, 00. 3-7. 
| Studies were made of various selective solvents for refining lube stocks, 
| Nitrobenzene was found to give too low a yield and requires inconveniently 
low temperatures; cresol is not recommendable on account of its poor 
| selectivity and small yield when used on the heavier lube fractions; the 
| refined oils obtained with this solvent have a rather high coefficient of 
|oxidation. Sulfurous anhydride has the least selectivity, and the vis- 
cosity indices of the refined oils are the lowest; on the other hand it gives 
a fair yield. The mixture of sulfurous anhydride and benzol has no 
advantage over sulfurous anhydride alone. Phenol gives a good yield but 
its selectivity is poor and the refined oil also has a high oxidation number, 
Furfural is found to offer the most advantage; it has good selectivity, 
| gives a good yield of refined product; it is easily separated by settling or 
| centrifuging, and it is not very toxic; the refined oils have small oxidation 
| numbers, good viscosity index and are easily demulsified. In comparison 
with phenol; the next best of the solvents investigated, furfural has the 
further advantage of greater specific gravity, smaller viscosity, lower boil 
ing point, lower specific heat and less heat of vaporization which favor 


| recovery, and a lower melting point which favors handling at the lower 


temperatures. 

As a comparison between furfural and phenol, it is found that with 
furfural a sacrifice of eight percent in yield brings an increase of nine units 
in the viscosity index, whereas in the case of phenol a sacrifice of 11.4 
percent of vield increases the viscosity index by only 4.2 units. 


Application of Catalytic Desulfurization Process—M. W. Conn, 
before WESTERN PETROLEUM REFINERS’ ASSOCIATION, Witchita, Kan., 
October, 1940. 

This paper discusses a catalytic desulfurization process applied to light 
oils, including liquefied gases, natural and straight run gasolines, polymer 
and cracked gasolines, and the like, 

Removal of sulfur has lately attracted much attention because of its 
recognized effect in reducing the tetraethyl lead susceptibility of gasolines. 
From the standpoint of automotive performance a sulfur content of 0.2 
percent in gasoline is of little consequence, but from the standpoint of the 
refiner it is objectionable because of the cost of giving his product theJ 
required octane rating. j 

A flow sheet is shown of a catalytic desulfurizing plant near Clendinin, 
W. Va. In this plant the charge is vaporized to 750 deg. F. and soul 
downwardly through a catalyst chamber (the catalyst is not named). Here . 
organic sulfur is decomposed to hydrogen sulfide; the vapors are cooled] 
and the hydrogen sulfide is removed by caustic washing or otherwise. For 
processing natural or straight-run gasolines at thoroughputs of 2,500 to 
5,000 bbl. per ton of catalyst no regeneration need be applied: it will be 
needed, however, with cracked or other products that give a shorter cycle 
life. All forms or organic and inorganic sulfur usually found in petroleum 
are removed with more or less ease except thiophenes, which are not fully 
removed; these however, have the least effect on tetraelthyl lead. 


Dowtherm, a New Development for Indirect Heating—J. ©. 
Glen, in WorLD PETROLEUM, Annual Refinery Issue, 1940, pp. 96-99. 

An account is given of the mixture of diphenyl and diphenyl oxide whic! 
is known as Dowtherm. It is used as a heating and temperature contr 
means in various types of operations. It has a boiling point of 500 deg. F 
at atmospheric pressure, and 700 deg. F. at 103 Ibs. per sauare in 
Temperatures as low as 350 deg. F. can be obtained by vacuum operations 
This temperature range covers most oil refinery processes. The mixtut 
is stable at temperatures up to 750 deg. F. It seems to have an indefinit 
life in use. The first Dowtherm installation made 10 years ago stil] show 
| no sign of deterioration. 


WORLD PETROLEUM 





First in 1886 


First to-day 













































1. 17 


ocks. 
ently 
poor 
3 the 
nt of 
> vis. 
gives 
is no 
d but 
mber. 
ivity, 
ng or 
lation 
irison 
is the 





- boil 
favor 
lower 
with 
units 
f 114 — 
Bd ery Bat 
Conn, 
Kan., © 
> light e ‘*KLINGERIT,” the original Compressed Asbestos 
nye Jointing (sheet packing), has served the Petroleum 
of its i Industry since its earliest years. The most convenient 
olines. and safest jointing material available—for refinery 
of 0.2 s plant, stills, pipe lines—wherever lasting joints and 
of the} 66 resistance to heat, pressure, oils, chemicals and steam 
> are required. 
adinin, } 
passed 
). Here 
cooled 
e, For 
500 to 99 “*KLINGER-OILIT” Is a Jointing Material specially 
will be designed for petroleum work, particularly when it is 
eyes « not required to use such a high grade material as 
oiteitl o / **Klingerit.” It is absolutely resistant to oils of all 
st fully types and can be used for medium pressure steam 
lines, natural gas and water lines, etc. Being some- 
e what softer than “Klingerit” it takes the place of 
perishable jointings such as rubber insertion and cork 
J. & . and is a valuable general purpose jointing. 
99. 
» eid 66 Both materials are available in thicknesses from 
dition 008” up to 3” in sheets or in the form of ready cut 
contr 
deg. F 
‘e in 
rations 
mixture 
definit 
i! show RICHARD KLINGER LTD. - KLINGERIT WORKS - SIDCUP - KENT - ENGLAND 
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Phosphorus Pentoxide as a Refining Agent 
—Hans Heinemann in REFINER, vol. 14 (1940), 
No. 12, pp. 477-478. 

The use of phosphorus pentoxide as a poly- 
merizing and alkylating catalyst for olefins has 
been known for a long time. Its chief practical 
disadvantage has been that when contacted with 
gasoline or gasoline vapors it agglomerates into 
lumps of small reactive surface; also the activity 
is reduced by a deposit of polymers formed from 
diolefins on the catalyst surface. 

A way to improve these matters is to suspend 
the phosphorus pentoxide in a hot oil that has a 
good solvent action for polymers. There are two 
essential conditions to be met. The suspension 
oil must have a boiling range above that of the 
gasoline, and it must be kept at a temperature 
above the end-point of the gasoline. Under these 
conditions the gasoline vapors bubble through 
the suspension without condensation and without 
diluting the suspension, and without any of the 
suspension oil going into the overhead. 

These conditions limit operating temperatures 
to a narrow range and leave pressure concentra- 
tion and reaction time as the only variables that 
have an influence on the operation. The reaction 
time depends much on the concentration of the 
phosphorus pentoxide in the suspension; the 
higher the concentration the more rapid the 
reaction; on the other hand with longer time 
mono-olefines are polymerized and there is a 
loss of yield. Increase of pressure above atmos- 
unfavorably in the same sense, 
although it prolongs the life of the catalyst. As a 
compromise, a pressure of about 30 Ibs. is recom- 


pheric also actc 


mended. 


Acidulated Cracking in Russia—Anon., 
WORLD PETROLEUM, Annual Refinery Issue, 1940, 
page 100. 

In the course of a summary of oil refinery 
developments as affected by the war, reference 
is made to a process known in Russia as ‘‘Acid- 
ulated vapor phase cracking’’, and which is 
partially described in the Russian journal 
“Industria” for June 29, 1940. From the descrip- 
tion it appears that cracking is done in the 
presence of air that has been enriched with 
oxygen. This process is said to produce a gasoline 
of 85-92 octane number. There is no formation of 
coke in the cracking process, and sulphur in the 
crude of the second Baku district is reduced from 
26 percent down to .004 percent in the gasoline. 


CHEMISTRY 


Detection, Determination, and Identifica- 
tion of Organic Halogen Compounds in 
Mineral Oils—M. S. Agruss, George W. Ayers, 
Jr., and H. Schindler, The Pure Oil Company, 
before Division of Petroleum Chemistry, 
AMERICAN CHEMICAL SOCIETY, Detroit, Septem- 
ber, 1940. 

The total halogen is determined by means of 
the Parr oxygen bomb in which the hydrogen 
chloride formed during the 
mineral oil is absorbed in sodium bicarbonate 
solution (in the bomb) which in turn is titrated 
with standard silver nitrate solution by the Mohr 
method. 


combustion of 


Halogen attached to an aromatic ring does not 





react with 1N alcoholic potassium hydroxid: 
solution when the sample is heated with thi 
reagent for exactly five minutes; an exception i 

the case of iodine with a positive group such :; 

carboxyl or aldehyde in the ortho positio: 

Practically all other organic halogen compounds 
are attacked by this reagent and the sensitivity 
of this test is given for halogen compounds ‘n 
lubricating oil. 

The identification of the halogen compound ‘n 
mineral oil may in many instances be accon)- 
plished by extracting it from the mineral oil as a 
thiuronium salt and then forming the correspond- 
ing picrate. 


Determination of Sludge in Used or Oxi- 
dized Motor Oils—Clifford G. Ludeman, in 
INDUSTRIAL ENGINEERING CHEMISTRY, Analytical 
Edition, Vol. 12 (1940) No. 9, pp. 520-525. 

A study of methods of determining alteration 
products of motor oil sludge in which the sludge 
components are precipitated and filtered off, leads 
to the following conclusions: 

Of the filters tested for sludge filtration, the 
most convenient and reproducible is a careful! 
prepared asbestos-filled Gooch crucible. 

The solvent of sludge precipitant employed 
greatly affects the amount of sludge obtained 
from an oxidized or used motor oil. Of the solvents 
investigated, the greatest amount of sludge is 
precipitated by isopentane. 

The amount of sludge precipitated is little 
affected by the time of standing after dilution. 

Temperature has an appreciable effect on the 
precipitation of sludge, being inversely propor- 
tional over the temperature range investigated. 
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The amount of sludge precipitated increases 
with increasing dilution, a maximum being at- 
tained at 25 cc. of isopentane per gram of sample. 

Three reproducible solvents, isopentane, carbon 
tetrachloride and carbon disulfide, are recom- 
niended which precipitate asphaltenes, carbenes 
and carboids, respectively. 


Rapid Determination of Hydrogen Sul- 
phide and Mercaptan Sulphur in Gases and 
Aqueous Solutions. Joseph A. Shaw in 
INDUSTRIAL ENGINEERING CHEMISTRY, Analytical 
sdition, Vol. 12 (1940), No. 11, pp. 668-671. 

\ new method is proposed in which hydrogen 
sulphide and mercaptans are totally absorbed by 
a specially prepared cadmium chloride solution 
in a new type of flask. The method is unlimited 
as to size of sample, independent of the action of 
unsaturated hydrocarbons, and from errors and 
manipulative difficulties that attach to methods 
now used for the purpose. 


— 


USE 


The Catalytic Influence of Metals on the 
Ageing of Lubricating Oil in Diesel Engines 
—H. L. Matthijsen, in OEL UND KOHLE, vol. 36 
(1940), No. 33, pp. 308-315. 

This investigation was extended to all metals 
and alloys (12) that came into contact with a 
paraffinic lubricating oil in the Maybach Diesel 
engine. The ageing experiments were made in the 
Mollinger oxidation apparatus at temperatures 
up to 230 deg. C. 

All iron and iron-containing metals favored 


Kemper’ 
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ageing in greater or less degree. The non-ferrous 
metals have none, or a negative influence. 

In a special experimental series fine copper 
turnings were heated in the Mollinger apparatus 
at temperatures between 100 deg. and 230 deg., 
along with (A) a paraffin base oil and (B) a 
naphthene base oil. The action of copper on the 
two oils was very different. In the case of the 
paraffin base oil (A) the catalytic influence up to 
180 deg. C. was definite although weakly positive, 
whereas above 180 deg. the copper greatly re- 
tarded the ageing. In the case of the naphthene 
base oil (B) the catalytic influence of copper at 
the temperatures used was small. 


Report of C. F. R. Committee on Aviation 
Vapor Lock—O. C. Bridgeman, before sociEty 
AUTOMOTIVE ENGINEERS, Los Angeles, Meeting, 
October-November, 1940. 

The report condensation and 
summary of 33 progress reports made during the 
past year. 

Vapor lock is defined as the partial or complete 
interruption of fuel flow due to the formation of 
vapor in the fuel feed system. Fundamentally, the 
vapor lock problem invelves the three variables: 
vapor pressure of the fuel, external pressure on 
the fuel, and fuel temperature. The problem of 
vapor lock is solved if any one of these variables 
or any combination of them is put under control. 
Vapor pressure of the fuel as delivered by the 
manufacturer can be standardized, but since 
vapor pressure in actual flying is subject to tem- 
perature and altitude, both the engine designer 
and the operator have to handle the problem as it 
arises. Various matters along these two lines are 
discussed. 


present is a 


Butyl Rubber, a New Hydrocarbon Prod- 


uct—R. M. Thomas, I. E. Lightbown, W. J. 
Sparks, P. K. Frolich and E. V. Murphree, in 
INDUSTRIAL ENGINEERING CHEMISTRY, Vol. 32 


(1940), No. 10, pp. 1283-1292. 

Previous attempts to artificial 
rubber products from hydrocarbons have center- 
ed to some extent about diolefins or more com- 
plicated chemical derivatives as the principal raw 
material. In the present work which is from the 
Esso laboratories of the Standard Oil Develop- 
ment Co, the simple olefins have been laid under 
contribution; the result is a product which has 
been named butyl rubber and which is a copoly- 


synthesize 


mer of simple olefins with a small proportion of 
diolefins. It is a product which has many qualities 
not possessed by natural rubber; it is readily 
processed, has high tensile strength and elasticity; 
it can be vulcanized and compounded with most 
of the pigments and fillers used with natural 
rubber; it is far more resistant to flexing and 
abrasion than natural rubber. All its possibilities 
have not yet been fully explored, but they seem 
to be large. 

One particular is especially noteworthy; butyl 
rubber is very resistant to age-deterioration; no 
age-resisting since 
butyl rubber vulcanizates may be even more 


compounds are necessary, 
resistant to age-deterioration than natural rubber 
containing the best anti-oxidants. This resistance 
to deterioration is ascribed to the use of the simple 
olefins, which results in a product much less un- 
saturated than natural rubber. It is the presence 
of a large number of double bounds, or degree of 
unsaturation, that makes natural rubber subject 
to disintegration by oxidation. The new product 
has only about the number of double bonds 
required for vulcanization, so that the firished 


Against a background of war conditions, the Oil Industry 
is exerting its utmost efforts to fill service needs. We, 
too, are bent on doing our utmost for the oil industry, 
installing Kenyon and Kemper insulations as fast as they 
can be made, with all the resources of our Heat- 


Insulation Department. 


The “‘ Sentinel” is still on guard! 


WILLIAM KENYON & SONS, LTD., 
CHAPEL FIELD WORKS, DUKINFIELD, CHES. 
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product offers fewer points of attck to dis- 
integrating influences. 


Shell’s Mileage Marathon—R. J. Green- 
shields and L. E. Hebl, in om & GAS JOURNAL, 
Vol. 39 (1940), No. 12, pp. 33-34. 

The ‘Shell marathon” is an annual contest 
among petroleum engineers to see who can drive 
an automobile farthest on an open road with a 
single gallon of gasoline. In 1939 a record of 49-7 
miles per gallon of gasoline was established with 
a 1933 Plymouth. This year a 1940 Ford 8 pushed 
the record up to 55.7 miles per gallon. The aver- 
age of 20 entries was 37 miles per gallon. The 
contest was over a closed route of 14-1 miles. 

The contest developed some interesting meth- 
ods for increasing. mileage per gallon. Spark 
timing was adjusted to the point for maximum 
economy, and carburetors were set nearly to the 
point where incipient missing occurred. Rolling 
friction was reduced to a minimum by inflating 
tires to 50 lb. per sq. in. and adjusting wheel 
alignment. 

The winning car had an exhaust-heated differ- 
ential housing and an insulated crankcase and 
transmission. Thus, by first idling the engine, the 
mileage obtained at the start of the run was there- 
fore that of a completely warmed-up engine. 
Engine temperatures were maintained at a 
maximum by shielding the radiators; fans, water 
pumps, and generators were disconnected in 
most cases. This served two purposes; the horse- 
power necessary to drive this equipment was 
utilized in propelling the car and a high tempera- 
ture could be maintained at low speed. High 
engine temperatures were considered necessary 
to reduce the viscous drag of the oil and to give 
better fuel distribution at lean mixture strength. 


The increase in the distance traveled by the 
winner and the remarkable increase in the aver- 
age mileage was partly the result of a new tech- 
nique for driving in such a contest. Since the 
minimum specific fuel consumption of an engine 
occurs at somewhere near full throttle and inter- 
mediate engine speeds, the winner accelerated at 
full throttle from 16 to 37 m.p.h. and then coasted 
to 16 m.p.h. with the ignition off. This procedure 
was adhered to on level road but with slight 
modifications as required on hills to obtain the 
maximum coasting distance. Other contestants 
used this principle to a lesser extent by climbing 
hills at nearly full throttle and then coasting, but 
for level-road driving, constant speeds were 
generally maintained. The choice of 16 to 37 
m.p.h. was a judicious compromise between the 
proper engine speed for minimum specific fuel 
consumption and the rapid increase in wind 
resistance that occurs at higher car speeds. 


Oxidation of Petroleum Lubricants—L. L. 
Davis, Bert H. Lincoln, G. D. Byrkit, and W. A. 
Jones, Continental Oil Company, Ponca City 
before Division of Petroleum Chemistry, AMER- 
ICAN CHEMICAL SOCIETY, Detroit, September, 
1940. 

The oxidation of petroleum lubricants is an 
autocatalytic reaction, the initial phases of which 
were investigated using an oxygen absorption 
test. Effects of crude source, refining, accelerators 
and inhibitors may be thus studied. Two types of 
inhibitors are distinguished: true antioxidants 
and precipitants. The latter only are effective 
against metallic accelerators. Oxidation products 
are proximately separable using solvents and 





adsorption methods. Ultimate analyses of insol- 
ubles and oil-soluble resins stepwise separated 
from used oil show decreasing oxygen contents. 
Practical engine tests must finally determine the 
choice of inhibitors. Such tests emphasize the 
advantages of certain sulfur-bearing derivatives 
over simple antioxidents. 


GENERAL 


Petroleum After a Year of War—W. 
Cherchez, in MONITEUR PETROLE ROUMAIN, Vol. 4 
(1940), No. 17, pp. 949-952. 

The author presents his understanding of the 
petroleum situation in Germany in the latter part 
of 1940. Aside from the coal hydrogenatio1 
plants previously existing in Germany two nev 
ones have been erected in former Czechoslovaki 
and one in Austria, the locations chosen bein; 
convenient to coal mines. The combined capacity 
of all these coal hydrogenation plants is said to be 
more than 2,000,000 tons of synthetic petroleum 
a year. 

The Fischer-Tropsch plants for synthesis of 
petroleum from water gas are said to have now 
attained a capacity of 1,330,000 tons. The gaso 
line produced by this process has a very low 
octane rating; on the other hand it produces a 
Diesel oil having a cetane number 50 percent 
higher than that obtained from natural crude oil. 
A gasoline with octane number 65 to 75 is ob- 
tained by cracking a Fischer-Tropsch product in 
the vapor phase. The deficiencies of German 
gasolines in octane quality are compensated more 
or less by appropriate design of airplane engines 
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LEADING OIL COMPANIES 


For the filling of Drums and Casks with 
the greatest possible Speed and Accuracy 


DORMANT OR PORTABLE TYPES 


CERTIFIED FLAME PROOF 
UNITS FITTED TO REQUIREMENTS 


Approved by the Board of Trade 
WRITE FOR FULL PARTICULARS 


ROBERTS PATENT FILLING MACHINE Co. Ltn. ( 
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FILLER 
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which function without carburetors, using instead 





A plane equipped with two 1,000 H. P. motors 


fed dropping point of lubricating grease (D 566-40T), 
on injectors analogous to those employed in Diesel that makes a 5-hour flight will consume about and the method for calculating viscosity index 
the er ines. This allows the air arm to operate with a 21% metric tons of fuel, and if 2,000 such planes (D 567-40T). 
th. much wider range of fuel quality than has here- each make one flight a day, the consumption will This compilation widely used throughout the 
ves tofore been considered possible. be 5,000 tons a day. On this basis the consumption petroleum industry and by those who are ucing 
yme 680,000 tons of low-temperature coal tar of gasoline in the Polish and French campaigns petroleum products, is a compact convenient 
ear are produced, which on hydrogenation (total of 60 days) was 300,000 tons. If the military laboratory guide and is used for many purposes. 
yields a gasoline of aviation quality. Also, the tanks and army truck divisions consumed each 
production of benzol from coal tar amounts to an equal amount, the total for a two months 
540,000 tons, although doubtless much of this campaign would be 900,000 tons, which probably 
benzol is earmarked for the manufacture of high was about equal to the pre-war reserve. It is also 
explosives. said that important stocks were seized in France. BOOKS 
-W. irious gasoline substitutes are in use, such as 
1. 4 natural and artificial gas, and charcoal or coke 
that is gasified in gasogenes. These “ersatz’’ : — 
the materials are said to represent the equivalent of i BF Standards on Petroleum The Reply to Mexico Standard Oil Com- 
part 500,000 tons of petroleum products. Products and Lubricants—Published 1940 by pany (N. J.); published 1940; paper, 126 pages. 
tot he current inventory of German petroleum ene SociEs Y FOR TESTING MATERIALS, The controversy between the Mexican govern- 
ome supplies is footed up in the following summary. I hiladelphia, 354 pages. $2.00. ment and the oil companies whose properties 
aki b Sixty-five standardized methods of testing, ten have been expropriated is still in the stage where 
sli song specifications, and two lists of definitions of terms the government is in possession and the oil com- 
ene ne: ey en 1.000.000 comprise the latest (( tober, 1940) edition of the panies are still whistling for their money. Mean- 
taal Syuthatio Pemmaiennn 3,405,000 compilation of A. S. T. M. Standards on Petro- while both parties have resorted to polemics with 
te ae See pepreeren eve + ae. leum Products and Lubricants. the object of putting their cases before the public 
Aleshel. ote 500.000 Issued annually, this volume is sponsored by especially the American public. Recently we had 
a Total 7.975.000 the Society’s Committee D-2 on Petroleum occasion to note in these columns an official 
tan ; — Products and Lubricants. The latest committee broadside from Mexico entitled ‘‘The True Facts 
iad _Deducting the imports, Germany is still able to report is included; detailed changes on some About the Expropriation of the Oil Companies’ 
‘i dispose of some 6,000,000 tons produced in the eighteen standards are given, also three proposed Properties in Mexico.”’ 
an an country. There are no figures showing consump- new methods published for information and com- The Standard Oil Co. (N. J.) now issues its 
aol tion nor anything to show the size of accumulated ment covering tests for neutralization number, “Reply to Mexico’’. The real issue is stated: it 
onl stocks. Lubricating oil is rigorously saved and aniline point, and for ignition quality (Diesel amounts to a wholly arbitrary seizure of honestly 
pt reworked, and fresh supplies are obtained by fuels). acquired property, in violation of Mexican law 
+ te catalytic synthesis from olefins. 7 _ New standards included for the first time and the Mexican constitution, agreements with 
aie I he probable consumption of military aviation provide tests for carbonizable substances in white the United States, and elementary rules of 
cas gasoline is figured as follows: mineral oil (liquid petrolatum) (D 565-40T) international law. 
zines 












VALVES 


for the oil industry cover a wide range of 
specialized productions. 


Gate, Stop and Check 


Valves for high pressures and temperatures 
steam, oil and gas, and for general purposes. 
Also Newman-Milliken G'andess Lubricated 
Plug Valves for Christmas Trees, Mud Lines and 
all oil field services. Working pressures to 
3,000 Ibs. per square inch (tested to 6,000 lbs. 
per square inch Kerosene). Made in various 
metals to suit particu’ar services. 


Newman, Hender & Co. Ltd 
[WOODCHESTER. API >cios ENGLAND 
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HADFIELD’S = 


STEELS or the ot industry. 


mera HEAT - RESISTING STEELS 


HAVE NUMEROUS APPLICATIONS 


For parts of plant requiring rigidity and low scaling loss 
at high temperatures they are unequalled. 


_ ou MANGANESE STEEL 


For Sprocket Wheels, Pulleys and other parts 
of Oil Well Drilling Machinery. 


NON-CORRODING STEEL 


ag FOR THERMOWELLS. 


Highly resistant to the attack of numerous 
chemical agents. 


Castings made in _ Hadfield’s 
‘“‘Era H.R.” Heat-Resisting Steel, 

as shown in_ the _ illustration. 
TUBE SUPPORTS FOR OIL HEATER. 


HADFIELDS LTD. SHEFFIELD, ENGLAND. 
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a Electrical Measuring Instrument vbl 7 no gland 



























Because of its outstanding versatility, accurac\ 


46 RANGES and simplicity the Model 7 Universal AvoMete: 
ONE is the most widely used of all test meters. A 
INSTRUMENT compact multi-range A.C./D.C. instrument, it om Ho LE 
Current, A.C. and D.C provides for 46 ranges of direct readings covering 
(0 to 10 amps.) 


Voltage. A.C. and D.C. every essential electrical test. No external shunts 
(0 


to 1,000 volts.) or multipliers. All measurements made from two THE UNIQUE design of the Saunders 


R to 40 : 
—— pe Bee terminal points only—selection of any range by Diaphragm Valve precludes leakage possi- 


Capacity (0 to cu wnfds.) means of two simple switches. B.S. ist Grade bility. The flexible diaphragm completely 
“es binaural accuracy. Automatic cut-out protects meter isolates the fluid from the atmosphere—and 
Decibels (—!0 Db to against severe overload. Robustly built for lasting, dispenses with the usual leaky stuffing box 


+15 Ob) reliable service. altogether. 

















HENCE NO waste of fluid, no danger or 
inconvenience from leaks, no maintenance 
cost or trouble. Consider, please, the actual 


Also available :— A 
saving per month or year! 


oil and rzany other difficult fluids, besides watet, 


Model 7 Resistance Range compressed air and gases, chemicals, etc. 

Extension Unit (for measure- SAUNDERS DIAPHRAGM VALVES 

ments down to 1/100th. ohm.) can save you money, time and trouble. JUST DROP a line for a free trial valve @& 
Suitable diaphragms are available for hand- technical handbook to Saunders Valve Co., Ltd 
ling petrol, petrol-alcohol mixtures, diesel Cwmbran, Newport, 26, Monmouthshire. 







40-range Universal AvoMete: 














The Universal AvoMinor. 


High Resistance AvoMinor. < 

‘Avo’ LowResistance Ohmmeter | y 4 
etc., etc. ) 

de Proprietors and Manufacturers :— 


—_ (i, UALWET 


Winder House, Douglas Street, London, $.W.1, England. Telephone: Victoria 3404-7. 
eee 
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@ Write for fully descriptive 
literature and current prices. 
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